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Abstract 
Introduction: Identifying and stabilising a deteriorating child with significant clinical 
compromise is both a challenging and necessary role of the paediatric critical care nurse.  
Education plays a key role in equipping these nurses with the necessary capabilities to manage 
such events.  Advances in technology and pedagogical understanding have facilitated the 
application of high fidelity patient simulation (HFPS) in nursing education.  Within adult 
critical care research, HFPS has been shown to positively impact learner outcomes regarding 
the deteriorating patient, however there is a scarcity of paediatric evidence to support the use 
of HFPS in paediatric critical care education.   
 
Objectives: This study aimed to 1) investigate the effect of HFPS on nurses’ knowledge and 
self-efficacy and for recognising and managing paediatric deterioration; and 2) explore 
participants’ perceptions of the learning experience.     
 
Methods: Thirty registered nurses from a tertiary-referral paediatric critical care unit were 
recruited for this quasi-experimental study. Using a pre-test/post-test control-group design, 
participants were assigned to one of two learning experiences: HFPS or standard instruction.  
Following the learning experience a total of 10 nurses from both the control and intervention 
group participated in semi structured interviews. 
      
Results:  In comparison to standard instruction, participants in the HFPS group had greater 
increases in their self-efficacy (p< 0.01) and knowledge scores (p< 0.01).  The mean difference 
in self-efficacy gain score between the two groups was 5.67 score units higher for the 
intervention group compared to the control (95% CI -10.01 to -1.31, p = 0.01).  HFPS was also 
statistically more effective at improving knowledge score (p< 0.01) when compared to standard 
instruction.  Thematic analysis of the interview data identified four themes: self-awareness, 
hands-on learning, teamwork and maximising learning.     
 
Conclusion(s): The results of this study suggest that HFPS can positively influence nurses’ 
self-efficacy and knowledge test scores regarding the recognition and management of 
paediatric deterioration.  This study provides evidence regarding the effectiveness of HFPS as 
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a learning tool and contributes to the growing body of research which supports the inclusion of 
HFPS in nursing curricula. 
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Chapter 1:  Introduction 
1.1 Introduction 
The prompt identification and management of the deteriorating patient is an international 
healthcare concern.  A decade of healthcare research has demonstrated hospitalised patients 
whose condition deteriorates may receive suboptimal care due to a systemic failure to recognise 
the early warning signs of clinical deterioration (Luettel, Beaumont, & Healey, 2007; National 
Institute for Health and Clinical Excellence, 2007; Queensland Health Patient Safety and 
Quality Improvement Service, 2010).  The successful recognition and management of the 
deteriorating patient involves the timely recognition of deranged clinical data and the 
commencement of appropriate medical intervention.  The success of this process is largely 
influenced by the bedside nurse.  It has been suggested that the clinical skill, experience and 
knowledge of the clinician can directly influence patient outcome (Schmid, Hoffman, Happ, 
Wolf, & DeVita, 2007; Tait, 2010).  Failure to recognise and manage the deteriorating patient 
can lead to poor patient outcomes including death, secondary morbidity and prolonged 
intensive care admissions (Lim, 2009).  Conversely, the timely identification and correct 
management of patient deterioration is associated with reduced morbidity and mortality rates 
(Australian Resuscitation Council, 2010) and also a reduction in unplanned intensive care 
admissions (The Patient Safety and Quality Improvement Service, 2010).  In an effort to 
improve patient outcomes and reduce unexpected in-hospital deaths, Australian federal and 
state governments have implemented individual programs targeting the early recognition and 
management of patient deterioration (Australian Commission on Safety and Quality in Health 
Care, 2008; Lim, 2009; Queensland Health Patient Safety and Quality Improvement Service, 
2010).  These programs combined with recent research argue targeted nursing education can 
reduce the incidence and improve the outcome of in-hospital clinical deterioration events.   
 
Critically ill children requiring intensive care admission for acute or chronic physiological 
instability, deteriorate more rapidly than their adult counterparts (Advanced Paediatric Life 
Support, 2011; Australian Resuscitation Council, 2010; Avard et al., 2008).  A review of 
hospitalised children found 61% of in-hospital arrests result from recognisable and potentially 
reversible causes (Reis, Nadkarni, Perondi, Grisi, & Berg, 2002).  Serious adverse events are 
generally preceded by detectable variations (Buist, Bernard, Nguyen, Moore, & Anderson, 
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2004) in a child’s physiological baseline.  These potentially reversible abnormalities are often 
difficult to identify as indicators of deterioration may be masked by compensatory mechanisms 
(The Australian Resuscitation Council, 2010; The Patient Safety and Quality Improvement 
Service, 2010).  Consistent with adult literature, paediatric research has demonstrated a 
relationship between the suboptimal care of the deteriorating child and serious adverse events 
including death and secondary morbidity (Australian Resuscitation Council, 2010).  Nursing 
care is inevitably linked to the quality of care of the deteriorating child.  Nurses caring for 
critically ill infants and children in the Paediatric Critical Care Unit (PCCU) are required to be 
highly functioning generalists with an ability to link altered physiology with patient 
compensation and deterioration (Curley, 2001).  Preventing decompensation or unidentified 
deterioration is the main goal of patient deterioration management.  Experts suggest that 
education strategies, such as patient simulation may improve nurses’ recognition  and 
management of the deteriorating patient and reduce the incidence of unrecognised deterioration 
(Liaw, Scherpbier, Klainin-Yobas, & Rethans, 2011c).   
 
Despite advances in technology and pedagogical understanding, didactic lectures remain a 
common method for transmitting knowledge in nursing education (Jones, 2009).  This would 
be appropriate if the knowledge and skill required for clinical practice was static; if 
memorisation was the sole requirement for clinical mastery.  However PCCU nursing 
represents a complex environment, where nurses rely on expert clinical decision making and 
critical thinking skills to consistently assess and treat critically ill children.  Contemporary 
education approaches which include strategies such as simulation, help bridge the gap between 
textbook and observational learning and provide active learning experiences (Halamek et al., 
2000).  Healthcare researchers have demonstrated positive learning outcomes can be derived 
from simulation learning within adult critical care practice (Day, 2007; Ford et al., 2010; 
Stefanski & Rossler, 2009).  With a renewed focus on patient safety, Australian federal and 
state governments are advocating the inclusion of patient simulation into patient deterioration 
education programs (Australian Commission on Safety and Quality in Health Care, 2008; The 
Patient Safety and Quality Improvement Service, 2010). 
 
Although substantial research has been conducted concerning patient deterioration and patient 
simulation within undergraduate populations, current literature surrounding paediatric critical 
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care nurses and the deteriorating patient is scarce.  A deteriorating child is uniquely different 
to its adult counterpart both in physiological function and the mechanism and outcome of 
critical illness (Advanced Paediatric Life Support, 2011; Australian Resuscitation Council, 
2010; Curley, 2001; The Patient Safety and Quality Improvement Service, 2010).  Current 
recommendations pertaining to the recognition of patient deterioration and simulation rely 
largely on the extrapolation of adult data to the paediatric setting.  Healthcare researchers 
suggest that the blanket application of adult data to the paediatric setting is not ideal; however 
adult research can help guide a paediatric program of enquiry regarding patient deterioration 
and simulation.  Existing evidence suggests patient simulation provides an important active 
learning experience for nurses within the context of recognising and responding to adult 
deterioration events (Cooper et al., 2010; Decker, Sportsman, Puetz, & Billings, 2008; Lasater, 
2007; Liaw, Rethans, Scherpbier, & Piyanee, 2011b).  The objective of the Recognising 
paediatric Deterioration in a Simulated environment (RoDS) study is to investigate the effect 
of simulation learning in the PCCU within the context of the deteriorating child.  
   
1.2 Purpose 
The primary aim of the RoDS study was to investigate the effect of a high fidelity patient 
simulation (HFPS) on paediatric critical care nurses’ knowledge and self-efficacy specific to 
the recognition and management of patient deterioration in the PCCU.  To fulfil the aim the 
study asked the following questions:   
1) Is there a difference in the knowledge and perceived self-efficacy of paediatric critical care 
nurses who participate in HFPS compared to nurses who participate in standard instruction? 
2) How do the perceptions of paediatric critical care nurses regarding HFPS as a learning 
experience compare to those of nurses who participated in standard instruction.   
 
1.3 Significance 
The RoDS study utilised a 2-stage approach to investigate the effect of mannequin based, HFPS 
as an educational medium for preparing nurses to recognise and respond to patient deterioration 
in the PCCU.  Measures of nursing knowledge and self-efficacy were used to compare the 
outcomes of HFPS and standard instruction.  The purpose of this study was to contribute to the 
existing pool of simulation evidence by addressing a notable gap in the literature regarding the 
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paediatric context, specifically nurses’ recognition and management of the deteriorating child.  
The knowledge gained will assist in the development of educational strategies which yield 
improved learner and possibly patient outcomes.  This study is significant given the renewed 
international and national interest in patient safety, patient outcomes and improving the 
recognition and management of patient deterioration (National Institute for Health and Clinical 
Excellence, 2007; Queensland Health Patient Safety and Quality Improvement Service, 2010; 
The Patient Safety and Quality Improvement Service, 2010).  
 
1.4 Summary 
The timely recognition and management of sick infants and children is a key strategic priority 
within state healthcare.  This thesis outlines the RoDS study undertaken at the PCCU at the 
Royal Children’s Hospital, Brisbane to investigate effect of HFPS on paediatric critical care 
nurses’ knowledge and self-efficacy for recognising and responding to paediatric deterioration.  
The thesis is formatted over six chapters including introduction, literature review, 
methodology, results, discussion and conclusion.  The following chapter provides an overview 
of existing literature as it pertains to the main concepts of the RoDS study.     
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Chapter 2:  Literature Review 
2.1 Introduction 
The Recognising paediatric Deterioration in a Simulated environment (RoDS) study will 
investigate nurses’ recognition and response to the deteriorating child in a simulated 
environment.  More specifically, this study evaluates the impact of high fidelity patient 
simulation (HFPS) on paediatric critical care nurses’ knowledge and self-efficacy in relation 
to paediatric deterioration.  This chapter provides an overview of the literature and theoretical 
viewpoints as they pertain to the main constructs of the study.   
 
2.2 Literature Search Strategies 
A literature search was undertaken using the electronic databases of PubMed, Science Direct, 
Medline, the Cumulative Index to Nursing and Allied Health Literature (CINAHL), the 
Cochrane Database and Proquest.   Search terms were used both individually and in conjunction 
with one another, were cross referenced and included MeSH terms.  Terms used were: patient 
simulation; high fidelity simulation; simulation; patient deterioration; failure to rescue; 
managing deterioration; recognising deterioration; self-efficacy; perceived self-efficacy; 
paediatric; pediatric; critical care; intensive care and the acronyms HFPS and ICU.  Manual 
searches were also performed in article reference lists and journals (simulation in healthcare).  
Resulting articles were screened with the inclusion criteria (1) papers published from 1994 
onwards (2) published in English and (3) addressed the aim of the review.  The initial inclusion 
criterion was widened due to lack of available studies in paediatrics and high fidelity simulation 
to incorporate adult literature with differing levels of fidelity.  Papers were excluded if they 
utilised virtual reality computer simulation or if during review were deemed not relevant for 
the purpose of this review. 
 
2.3 Patient Deterioration 
The early identification of the deteriorating child is a significant patient safety issue for 
healthcare providers.  Defined as the gradual decline or worsening of a patient’s state (National 
Institute for Health and Clinical Excellence, 2007), patient deterioration is ‘far more common 
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than cardiac arrest’ yet many clinicians lack the skills necessary to identify and manage the 
deteriorating patient (Cooper, Buykx, McConnell-Henry, Kinsman, & McDermott, 2011c, p. 
19).  Clinical deterioration is associated with poor patient outcomes and can occur at any point 
during a patient’s hospitalisation.  Whether the result of a complication arising from medical 
care or a worsening chronic condition; a patient who deteriorates to the point of 
decompensation (e.g. cardiopulmonary arrest) will generally exhibit observable physiological 
abnormalities in the preceding 24hours (Buist et al., 2004; Hillman et al., 2001; Kause et al., 
2004).  These abnormalities in clinical data are an indication of physiological compensation 
and are often overlooked, misinterpreted or poorly managed (Lim, 2009).  Data retrieved from 
Queensland Health’s severity assessment code one incidents (SAC1 - categorised as requiring 
immediate action), revealed 9% of incidents pertained to the recognition and or management 
of the deteriorating patient (Queensland Health Patient Safety and Quality Improvement 
Service, 2010).  With evidence suggesting a number of in-hospital deaths are predictable and 
preventable (Lim, 2009), clinical deterioration has become a central element of the national 
and international safety agenda (Australian Commission on Safety and Quality in Health Care, 
2010; National Institute for Health and Clinical Excellence, 2007).    
 
A child’s physiological response during a critical injury or illness is distinctly different to 
adults. As such critically ill children carry an increased risk of unrecognised and poorly 
managed deterioration (Australian Resuscitation Council, 2010; Lim, 2009; National Institute 
for Health and Clinical Excellence, 2007).  In comparison to adult counterparts, sick children 
have a heightened ability to mask indicators of deterioration with compensatory responses; 
making the identification of paediatric deterioration challenging (Advanced Paediatric Life 
Support, 2011; Australian Resuscitation Council, 2010; Curley, 2001).  Early detection is key, 
literature demonstrates the early identification of paediatric warning signs can reduce the 
incidence and outcome of adverse clinical events (Mecham, 2006; Monaghan, 2005).  If left 
unrecognised or mistreated, the deteriorating child will experience hypoxia, hypoperfusion and 
cardiopulmonary arrest (Australian Resuscitation Council, 2010).  Research regarding clinical 
deterioration and its relationship with poor patient outcomes is well documented within 
paediatric literature (Australian Resuscitation Council, 2010).  The failure to identify or 
correctly respond to the deteriorating child can result in escalated medical care; unplanned 
intensive care admissions; increased length of stay; and morbidity or mortality (Australian 
Resuscitation Council, 2010; Cooper et al., 2011c; Lim, 2009; National Institute for Health and 
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Clinical Excellence, 2007; The Patient Safety and Quality Improvement Service, 2010; 
Tibballs, Kinney, Duke, Oakley, & Hennessy, 2005).  Conversely the early detection and 
successful management of a deteriorating child is associated with numerous benefits including 
decreased length of stay and reduced morbidity and mortality rates (Australian Resuscitation 
Council, 2010; Department of Health, 2000; Lim, 2009; National Institute for Health and 
Clinical Excellence, 2007; The Patient Safety and Quality Improvement Service, 2010).  
Consequently, nurses working with critically ill children in units such as the Paediatric Critical 
Care Unit (PCCU) are situated in a unique position to maximise patient outcomes through the 
early detection and correct management of the deteriorating child (Australian Resuscitation 
Council, 2010; Tibballs et al., 2005).   
 
The failure to prevent a clinically important deterioration (death or disability) in a paediatric or 
adult inpatient is referred to as ‘failure to rescue’ (Cooper et al., 2011c; Schmid et al., 2007).  
Factors contributing to failure to rescue are multifaceted and compounding (see Appendix A) 
(Luettel et al., 2007).  Contrary to societal beliefs, resuscitation events are a rare occurrence in 
hospitals.  Whilst more than a decade old, Reis et al’s (2002) American study found less than 
3% of hospitalised children experience a cardiopulmonary arrest.  Alexander, Tregea and 
Slater’s (2012) Report of Australian and New Zealand Paediatric Intensive Care Registry found 
2% of deaths in infants admitted to PICU are related to in-hospital cardiac arrests.  The rarity 
of these events leads to inexperienced staff, lacking in confidence (Cooper et al., 2011c).  
Luettel et al. (2007) from London’s National Patient Safety Agency, suggest it is not only the 
lack of staff experience but a lack of staff education which contributes to failure to rescue 
events.  The successful recognition and management of the deteriorating child requires 
confident and clinically capable staff (Australian Commission on Safety and Quality in Health 
Care, 2010).  Previous research  predominately utilising quasi-experimental designs and adult 
nursing samples has determined that the incidence and outcome of failure to rescue events can 
be improved with targeted nursing education (National Institute for Health and Clinical 
Excellence, 2007; Queensland Health Patient Safety and Quality Improvement Service, 2010; 
The Patient Safety and Quality Improvement Service, 2010).  Since this link has been 
established, investigation into educational modalities which yield improved learner and patient 
outcomes would seem necessary if safe, quality healthcare is to be ensured.    
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2.4 Paediatric Critical Care 
The care continuum of an acutely ill child may involve an admission to the Paediatric Critical 
Care Unit (PCCU).  Paediatric critical care including the Paediatric Intensive Care Unit (PICU) 
and High Dependency Unit (HDU) under the direction of the medical intensivist (Australian 
Health Workforce Advisory Committee, 2002) are subspecialty areas which provide life 
sustaining treatment to acutely ill infants and children.  It is within these technologically 
advanced units that paediatric patients receive post-operative monitoring or complex care 
therapies including mechanical ventilation, invasive monitoring and renal therapy for an 
indefinite period (Australian Health Workforce Advisory Committee, 2002; Curley, 2001).   
 
Lacking uniformity the PICU population varies in age from neonate to adolescent and is often 
premorbidly healthy or experiencing an acute episode related to a chronic condition (Curley, 
2001).  The diversity of the PICU population is demonstrated when reviewing the admission 
data collated by the Australian and New Zealand Paediatric Intensive Care (ANZPIC) Registry.  
In 2011 the majority of PICU admissions were for children less than five years of age (66.9%) 
with the main source of admission resulting from the operating theatre (44%).  The diagnostic 
group post-operative (non-cardiac) accounted for 25.7% of admissions to PICU followed by 
respiratory, cardiovascular (including post-operative), miscellaneous, neurological, injury and 
gastrointestinal/renal.  The Royal Children’s Hospital (RCH) PICU had a total of 686 
admissions of which 43.9% were ventilated and 36.2% were intubated (Alexander, Slater, & 
Tregea, 2013).   
 
Paediatric critical care nursing has evolved into a specialised field of nursing practice (Foglia 
& Milonovich, 2011).  The diverse nature of the PCCU requires nurses to be highly functioning 
generalists.  Expertise in paediatric critical care nursing requires knowledge of childhood 
illness and injury; understanding of children’s maturational anatomy, physiology and 
psychosocial development and an ability to deliver complex medical interventions through 
atraumatic care (Curley, 2001).  The timely recognition and successful management of a 
critically ill, deteriorating child can be a confronting task for nurses.  Whilst challenging, 
systematic and thorough assessment is key to detecting new markers of compensation in an 
already compromised child (Roshan & Saeed, 2011).  Novice nurses with limited experience 
may struggle to recognise the early physiological indicators of compensation or correctly 
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interpret altered physiology as patient deterioration (Cooper et al., 2011b).  Furthermore the 
diversity seen in PCCU admissions means rare or infrequent cases may challenge even the most 
experienced nurse.  Baseline research regarding educational strategies which best prepare 
nurses to recognise and manage patient deterioration in paediatric settings is scarce, however 
research undertaken in adult settings has demonstrated that superior learning outcomes are 
associated with active learning techniques.  By preparing PCCU nurses to recognise and 
manage the deteriorating child, the potential for adverse clinical events can be reduced. 
However it should be recognised that while current evidence suggests active learning 
techniques lead to improved learner outcomes (of various measures) the quality of evidence is 
hard to determine given magnitude of effect is often poorly measured and the influence of 
improved learner outcomes on patient outcomes or quality nursing care is rarely considered.   
 
2.5 Nursing Education 
2.5.1 Didactic Lectures versus Active Learning 
Nursing education in healthcare is changing.  Recent evidence suggests that the management 
of deteriorating patients can be influenced by education and more specifically active learning 
strategies (Cioffi, 2001; Cooper et al., 2011a).  Yet despite advances in technology and 
pedagogical understanding, didactic lectures remain a common method for transmitting 
knowledge (Jones, 2009) in nursing education.  There is general consensus among health care 
researchers that  the solitary use of didactic lectures in healthcare provider education results in 
poor learner outcomes (Bligh, 1998; Day, 2007; DiPiro, 2009; Lupien & George-Gay, 2001; 
Zigmont, Kappus, & Sudikoff, 2011).  DiPiro (2009, p. 1) sees this reliance on lectures as a 
failure to consider individual learning styles and maximise learning efficiency.  At their most 
basic level, teaching by didactic lecture involves the delivery of a predetermined volume of 
content to learners who are generally passive recipients of the material presented.  Whilst 
nurses may be both comfortable and familiar with this approach, an exploratory study by 
Cooper et al. (2011a) reports that a reliance on such methods can result in inexperienced nurses 
who are ill prepared to recognise and manage the deteriorating adult patient.  Improved learner 
outcomes are not proportionate to the volume of information presented; there is no easy 
relationship between the volume of facts taught and what is retained or learnt.  Bligh’s (1998) 
research, whilst limited by age, suggests didactic lectures result in a low level of student arousal 
and thus attention which contributes to poor knowledge acquisition and retention.  DiPiro 
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(2009) proposes a new interpretation of old evidence suggesting lectures lack learner 
interaction and therefore result in poor learner outcomes.      
 
Active learning is a widely discussed and advocated pedagogical approach in learning research.  
It is broadly defined as a learning process that engages the learner in the learning process 
through active participation (Lombardi, 2007; Prince, 2004).  Active learning can be 
incorporated into the didactic lecture as simply as incorporating a degree of learner 
engagement; however this platform does not generally facilitate the principles of authentic 
learning (Herrington, Reeves, & Oliver, 2010).  Herrington (2006) proposes the key elements 
of authentic learning include: providing authentic tasks and activities; authentic contexts that 
replicate real life and access to experts modelling the processes.  There is much discussion in 
the literature regarding the high degree of relevance and application of authentic learning 
opportunities which facilitate active learning strategies in healthcare provider education.  
Technological advancements have made it possible to create authentic learning environments 
which replicate clinical reality and facilitate active learning experiences outside of the clinical 
environment (Lombardi, 2007; Murray & Schneider, 1997).  Where lectures fail to develop 
higher order thinking functions, active, authentic learning experiences provide an opportunity 
to develop these higher function learner outcomes (Murray & Schneider, 1997).  Goleman 
proposes it is in the conative domain that authentic learning best achieves its influence (in 
Lombardi, 2007); the natural tendency to act or react, do and commit.  Education literature 
frequently discusses Bloom’s taxonomy in relation to authentic learning (Hammond, 2005), 
however Goleman’s proposal raises an important point for PCCU nurse educators who have 
previously struggled to teach nurses reactive behaviours in the context of the deteriorating 
child.  PCCU nurse educators can provide active learning experiences in authentic 
environments through multiple platforms including simulation based education (SBE) 
(Australian Commission on Safety and Quality in Health Care, 2010; Lombardi, 2007; 
Steadman et al., 2006).   
 
A number of studies have compared SBE with conventional nursing education methods.  
Researchers have demonstrated the advantages of simulation learning in comparison to 
conventional techniques through retrospective case study designs (Wayne et al., 2008), quasi-
experimental pre-test/post-test designs (Alinier, Hunt, Gordon, & Harwood, 2006; Ford et al., 
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2010) and randomised experimental designs (Steadman et al., 2006).  In a randomised, quasi-
experimental study Alinier, Hunt, Gordon and Harwood (2006) compared medium fidelity 
simulation to standard curricula in a group of undergraduate nursing students (n=99).  Using 
an objective structured clinical exam (OSCE) to measure performance, the authors found 
simulation participants significantly outperformed control group participants on the post-test 
OSCE.  A 7.18 point (95% CI 5.33-9.05) improvement amongst control participants compared 
to a 14.18 point (95% CI 12.52-15.85) improvement in the experimental group (p<0.001).  
Similar conclusions were drawn by Ford et al. (2010) who used a comparative lecture arm, to 
demonstrate a link between simulation learning and reduced medication error rates in 24 critical 
care nurses.  Observational data indicated a reduction in medication errors from 30.8% 
(baseline) to 4% (p < 0.001) following the simulation session which were sustained over a three 
month period (6.2%, p < 0.001).  Comparatively no significant reduction was seen in the control 
arm (p = 0.672).  This study recognised some confounding factors however did not control for 
factors such as new infusion pumps in the data analysis.  This study was further limited by 
sample size and risk of observer bias.  Whilst noting the limitations of these studies and their 
focus on adult patient care, the findings suggest SBE is a superior learning strategy that can 
help minimise adverse medication events and positively influenced patient outcomes.    
Suggesting SBE offers an advantage in comparison to didactic instruction with regard to learner 
and potentially patient outcomes.  Coupled with the rapid progress of technology in teaching 
and learning, these results highlight the need to investigate the efficacy of emerging pedagogies 
and technologies as learning tools.   
 
2.5.2 Patient Deterioration Education 
The need for educational interventions that foster improved learner outcomes in the area of the 
deteriorating patient has been accentuated by a renewed government focus on patient safety 
and outcome focused care (Lim, 2009).  Extensive discussion exists within government reports 
concerning the failure or inability of current education modalities to adequately prepare 
clinicians to recognise and manage the early warning signs of patient deterioration (Australian 
Commission on Safety and Quality in Health Care, 2008; Lim, 2009; Queensland Health 
Patient Safety and Quality Improvement Service, 2010).  With increasing incidence and poor 
outcomes being demonstrated in failure to rescue literature (Australian Commission on Safety 
and Quality in Health Care, 2008, 2010; Liaw, Chan, Scherpbier, Rethans, & Pua, 2011a; The 
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Patient Safety and Quality Improvement Service, 2010), patient safety has become a driving 
force behind the educational reform of patient deterioration education.      
 
Until recently, education pertaining to the deteriorating patient focused predominately on post 
event management.  Somewhat lacking,  these teaching strategies failed to provide authentic, 
active learning opportunities pertaining to the deteriorating patient and develop early 
recognition and interpretation skills (Lim, 2009).  More recently clinical deterioration 
education has evolved to include a number of  interactive learning strategies including  in-
service training (e.g. early warning tools), case reviews, self-directed learning modules, 
bedside teaching, participation in ‘mock’ medical emergencies and attendance at 
basic/advanced life support courses (Lim, 2009; G. Williams & Chong, 2010).  Despite a lack 
of evidence regarding consistency of teaching strategies amongst healthcare organisations; 
safety and quality evidence suggests the adoption of the aforementioned pedagogical practices 
has resulted in a workforce of passive learners, ill prepared to recognise and manage 
deterioration events (Cooper et al., 2011c; Cooper et al., 2011a; Lupien & George-Gay, 2001).  
Current government recommendations pertaining to patient deterioration education suggest 
‘…a flexible model of training using multiple platforms such as simulation’ is necessary in the 
successful preparation of clinicians to recognise and manage clinical deterioration (Lim, 2009, 
p. 6).   
 
The impact of effective nursing education cannot be underestimated.  Inadequate or absent 
education has been identified in the literature as a major contributing factor in failure to rescue 
events (Luettel et al., 2007).  A well prepared and suitably skilled PCCU nursing workforce is 
an essential component in improving patient outcomes and ensuring the provision of safe, 
quality care for the deteriorating child.  Healthcare experts cite several reasons behind the 
increasing use of SBE in patient deterioration education, including: patient safety (Lim, 2009); 
advances in pedagogical understanding; quality assurance and quality improvement with 
regard to curricula (Carraccio, Wolfsthal, Englander, Ferentz, & Martin, 2002); patient 
availability; technological advances (D. Rodgers, 2007); ethical considerations (Ziv, Wolpe, 
Small, & Glick, 2003) and organisational factors (The Patient Safety and Quality Improvement 
Service, 2010).  In comparison to other active learning strategies such as problem based 
learning (PBL), SBE offers numerous advantages and increased applications.  A randomised 
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control trial conducted by Steadman et al. (2006) compared the effect of SBE and PBL on the 
performance of medical students in a simulated setting.  While lacking clear explanation of 
baseline arm characteristics, the findings of this study showed the simulation group performed 
significantly better than the PBL group (p< 0.0001).  Given the study’s population it is unclear 
whether data can be extrapolated to qualified healthcare providers.  However the study would 
suggest the need for further investigation into the comparability of SBE and other active 
learning strategies.    
 
The impact of ineffective educational approaches on nurses’ ability to recognise and respond 
to the deteriorating patient can be seen in the rising incidence and poor outcomes associated 
with hospital deterioration events (G. Williams & Chong, 2010).  With government bodies call 
for increasing access to education modalities which prepare nurses to manage deterioration 
events (Australian Commission on Safety and Quality in Health Care, 2010; Lim, 2009); SBE 
has received increasing support in the literature as an active learning strategy which positively 
impacts learner outcomes in the domain of patient deterioration (Buykx et al., 2011; Liaw et 
al., 2011b; Straka, Burkett, Capan, & Eswein, 2012).  As SBE becomes increasingly common 
in PCCU nursing education, a greater quantity of quality evidence regarding learner and patient 
outcomes is needed to justify its continued use.  Nurse educators can utilise SBE to facilitate 
learning regarding the deteriorating child and improve care delivery.  However if patient 
outcomes are to be improved, learner outcomes must first become an organisational priority.  
  
2.6 Simulation in Healthcare Provider Education 
2.6.1 Patient Simulation 
Nurses practice in technologically rich clinical environments; as such patient simulator 
technology has acquired an increasingly important role in healthcare education over the past 
decade.  Used by the aviation industry since the early 1930s, simulation has been hailed as an 
‘innovative’ approach to nursing education in critical care (Bradely & Postlewaite, 2003; Lim, 
2009; Moule, 2011; Rauen, 2004; Y. Scherer, Bruce, Graves, & Erdley, 2003; Stefanski & 
Rossler, 2009).  Gaba (2004, p. 2) explains simulated learning provides participants with 
‘…guided experiences that evoke or replicate substantial aspects of the real world in a fully 
interactive manner’.  PCCU educators seeking to teach nurses to recognise the deteriorating 
child are no longer restricted to bedside teaching opportunities, they can use SBE.  Much debate 
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exists in the literature regarding the use of SBE as a supplement and or replacement for patient 
centred teaching (D. Rodgers, 2007; Ziv et al., 2003).  Previous studies have reported SBE to 
have many applications in: patient deterioration (Australian Commission on Safety and Quality 
in Health Care, 2010; Buykx et al., 2011; Cooper et al., 2013; Cooper et al., 2011a; Endacott, 
Kidd, Chaboyer, & Edington, 2007), paediatric (Birkhoff & Donner, 2010; Falcone et al., 2008; 
Figueroa, Sepanski, Goldberg, & Shah, 2013) and critical care education (Rauen, 2004; 
Steadman et al., 2006; Stefanski & Rossler, 2009).  While experts are yet to reach a consensus 
regarding the issue, there appears to be general agreement in the literature that simulation is a 
preferable medium for educating critical care clinicians (Rauen, 2004; Stefanski & Rossler, 
2009) in the recognition and management of patient deterioration.   
 
2.6.2 Why Use Simulation? 
Rodgers (2007) proposed several reasons for justifying simulations use in healthcare provider 
education, including patient safety, learner outcomes and specialised training.  Recently, a 
national focus on patient safety initiatives and the deteriorating patient has created a platform 
for expanding the use of SBE (Australian Commission on Safety and Quality in Health Care, 
2010; Lim, 2009; The Patient Safety and Quality Improvement Service, 2010) in critical care 
environments.  An overriding theme in simulation literature, patient safety is one of the 
strongest arguments for SBE in the PCCU.  A viable strategy for minimising harm, SBE affords 
PCCU clinicians an active, authentic learning environment where patient safety is only a 
theoretical concern (Day, 2007).  The novice gains experience whilst best possible patient care 
is maintained at the bedside; a previously conflicting goal (D. Rodgers, 2007).  Ziv, Wolpe, 
Small and Glick (2003) argue the use of SBE from an ethical perspective, suggesting there is 
an overwhelming dependence on vulnerable patients to provide learning opportunities, arguing 
this is unethical when a more appropriate resource exists in patient simulation.  Applied to 
PCCU education the point raised by these authors is vitally relevant; while unintentional, 
learning at the bedside could further compromise a critically ill child.    
 
As nursing curricula becomes increasingly outcome focused (Carraccio et al., 2002) significant 
attention has situated on learner outcomes derived from SBE.  In critical care research, SBE 
has yielded positive learner outcomes in the domains of medication safety (Ford et al., 2010), 
performance and adherence to best practice (Hammond, 2005), teamwork and collaboration 
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(Figueroa et al., 2013), communication (Shannon, Long-Sutehall, & Coombs, 2011) and team 
self-efficacy and competence (Nishisaki, Keren, & Nadkarni, 2007).  Active participation in 
authentic, simulated environments challenge PCCU nurses to think critically, gaining 
experience in the assessment and management of critically ill children.   Within clinical 
deterioration research, evidence suggests nurses may lack the ability to interpret deranged 
physiological data as signs of deterioration (Cooper et al., 2011a).  SBE can play an integral 
role in helping PCCU nurses develop vital clinical assessment and interpretation skills.  SBE 
provides the PCCU nurse with an opportunity to assess, plan, implement and evaluate patient 
care in an environment where patient safety represents only a theoretical concern and not a 
reality (Day, 2007).     
 
Finally, the art and science of paediatric critical care nursing cannot be learned through passive 
means alone (Lupien & George-Gay, 2001).  Simulation has many applications in the education 
of paediatric critical care nurses.  In paediatric critical care, preparing individual nurses and 
teams to recognise and manage the sick, deteriorating children is difficult to plan and harder to 
execute with the changing unit dynamic often dictating the quality and length of the learning 
experience.  A cornerstone of SBE is the ability of the educator to create a learning experience 
based on desired learning objectives at a time of choosing.  SBE is important in the PCCU as 
it offers a highly interactive and authentic means of training clinicians for high-risk and/or 
infrequent cases in children (Yager, Lok, & Klig, 2011) with no risk to patient safety (Rauen, 
2004).  Its use as a teaching and training tool in the recognition and management of patient 
deterioration in PCCU allows clinicians to gain experience in:     
 Structured assessment 
 Analysis, interpretation and synthesis of multiple forms of data 
 Communication techniques including assertiveness training 
 Initiation and management of medical interventions  
 Crisis resource management  
 Teamwork, collaboration and leadership skills   
These orchestrated, immersive experiences are provided by the education team in the hope that 
when faced with a similar situation in reality the clinician will be able to recognise and draw 
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on the psychomotor and cognitive lessons previously learned and transfer the learning to 
practice (Liaw et al., 2011a).   
 
SBE offers numerous learning opportunities for paediatric critical care clinicians.  However it 
is not a one size fits all solution to all learning challenges and is associated with a number of 
limitations.  There is a growing realisation in simulation literature that not all simulations are 
‘good simulations’ (Phrampus, 2010).  Therefore as simulation becomes increasingly 
integrated into nursing curricula it is necessary to identify simulation best practice principles.  
High quality learning outcomes depend on best practice in:  
 Planning: objective focused, scenario design, cueing, critique, practice 
 Trained personnel in all aspects of the simulated learning experience including debrief 
 Learner and faculty buy in 
 Integration through-out curricula. 
Within the literature there is much debate regarding best practices relating to simulation 
concepts (e.g. resource management and critical thinking); fidelity and models (e.g. rapid 
sequence, multidisciplinary) (Lewis, 2011; Liaw et al., 2011b; Marken, Pharm, & Zimmerman, 
2010).  Unfortunately, until a general consensus is reached, nurse educators must deduce what 
is simulation best practice.  An additional limitation of SBE is cost.  Simulation infrastructure 
is expensive to establish and maintain; with staffing, technology, space and time constraints to 
consider (Durham & Alden, 2008; Moule, 2011; D. Rodgers, 2007).  Whilst justifiable, cost 
should not negate the implementation of SBE.  If there is a training need that can be best 
managed through simulation learning, the cost may be worth the benefit or in this case the 
patient outcome.  With American hospitals spending more than $17 billion annually on medical 
errors that result in more than 44,000 deaths (Kohn, Corrigan, & Donaldson, 2000), 
determining the impact of SBE on learner and patient outcomes is crucial in justifying its 
continued use in healthcare provider education.  However, simulation pioneer Gaba (2004) 
warns against the blanket adoption of simulation learning for all learning goals; proposing SBE 
should be incorporated in an organisation’s training program but never replace patient centred 
teaching.  Further investigation is needed to determine the appropriate blend of SBE and 
clinical learning experiences within PCCU education and strategies which promote ‘best fit’ of 
both according to the desired learning outcomes.   
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2.6.3 Patient Simulator Technology 
In healthcare, a simulated learning experience can be delivered through multiple modalities to 
support curricula.  These include and are not limited to standardised patients, task trainers, 
mannequin based training, computer simulations, virtual patients and virtual environments 
(Laerdal, 2012; METI Learning, 2010).  When considering SBE it is essential to recognise that 
simulation is a technique not a technology; the simulator device is the technological component 
of the simulation (Gaba, 2004).  Growing interest in SBE as a clinical teaching tool has largely 
been driven by advances in realism of the human patient simulator.  Mannequin based patient 
simulation uses a mannequin where size and fidelity is variable, encompassing infant, child or 
adult mannequins of low, intermediate or medium and high fidelity.  Low fidelity mannequins 
include part task trainers not controlled by a computer; these allow for the segmentation of a 
complex tasks or the mastery of an isolated skill such as central line insertion.  Medium fidelity 
mannequins are instructor driven via computer control and interact with the user in limited 
ways.  High fidelity mannequins (HFM) are technologically advanced and offer increased 
automation and utility under the direction of computer software.  This piece of hardware is the 
newest mannequin to enter the simulation arena (Laerdal, 2012; METI Learning, 2010).   
 
Healthcare educators and researchers who promote simulation as a training model have long 
discussed the potential of HFM in the literature.  Gordon, Oriol and Cooper (2004, p. 23) 
suggest HFM facilitates ‘realistic training’ in an authentic learning environment where specific 
learning objectives can be met.  In areas such as PCC, HFM offer clinicians an opportunity to 
gain experience with a mannequin which demonstrates physiological responses to therapeutic 
actions; as close to lifelike as possible.  There is a growing body of literature examining the 
cost of expensive HFM versus the benefit (Issenberg, Mcgaghie, Petrusa, Gordon, & Scalese, 
2005; D. Rodgers, 2007).  Therefore it is important to determine the influence of HFM on 
learner outcomes to justify its continued application. 
 
Previous research has investigated learner perceptions of mannequin based simulation training.  
Researchers have demonstrated favourable results in the outcome measures of  acceptance 
among resident medical physicians (Bond et al., 2004), confidence in undergraduate nurses 
(Stefanski & Rossler, 2009) and learner satisfaction in undergraduate nursing cohorts (Stewart, 
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Kennedy, & Cuene-Grandidier, 2010).  Whilst there is some discussion in the literature 
regarding the ‘realism’ of HFM, HFM have achieved a high level of realism in the mimicking 
of human anatomy and function; a challenge for the next decade will be improving mannequin 
realism by incorporating more areas of patient physiology (D. Rodgers, 2007).   
 
2.64 Simulation Fidelity 
The nature of simulation fidelity is rarely discussed in its entirety in simulation research.  
Beaubien and Baker (2004) suggest the term high fidelity simulation is too commonly applied 
to the technology, HFM.  Simulation fidelity is difficult for healthcare researchers to quantify 
as no real consensus has been reached by simulation researchers/educators (Rehmann, Mitman, 
& Reynolds, 1995).  Simulation researchers therefore face several issues relating to the 
determination of fidelity specifications for a program of enquiry.     
 
A small number of studies discuss the multivariate construct of simulation fidelity.  Rehmann, 
Mitman and Reynold’s (1995) typology of simulation fidelity proposes three inter-relatable 
dimensions (Beaubien & Baker, 2004).  Firstly equipment fidelity refers to the simulator device 
and the degree to which it can replicate physiological functions.  Secondly, environmental 
fidelity is concerned with simulator visual cues and sensory information attained from the 
simulated clinical environment.  Finally psychological fidelity involves participants' 
perceptions of the simulation’s believability (Beaubien & Baker, 2004).  Dieckmann, Gaba and 
Marcus concur with this view of simulation fidelity suggesting simulation is a powerful 
technique that requires many elements to be considered (2007).  Until a standardised definition 
of healthcare simulation fidelity is conceptualised, simulation researchers have no consistent 
method of validating simulation fidelity and are left to draw their own general conclusions from 
existing simulation studies.   
 
2.6.5 Simulation Learning Theory 
With the rapid integration of patient simulation into healthcare curricula much focus has 
situated on simulation learning theory.  At present no single theory has been universally applied 
to simulation in the literature however, with its emphasis on explaining an individual’s 
acquisition and maintenance of behavioural patterns, social learning theory (SLT) (also known 
as social cognitive theory) provides a useful theoretical framework for examining simulation 
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learning from an educational perspective.  A theoretical perspective which suggests an 
individual’s knowledge and behaviour can be learnt from observing and replicating the actions 
of others (Bandura, 1986); SLT is a culmination of concepts from the behaviourist and 
cognitivist perspectives (Merriam, Caffarella, & Baumgartner, 2007).  SLT is tied to simulation 
through its ability to combine role modelling behaviour, observation and cognitive learning in 
one experience (Rutherford-Hemming, 2012, p. 131).      
 
Behaviour, from the SLT perspective is explained as a triadic reciprocal model in which 
environmental influences, personal factors and behaviour interact.  An individual’s behaviour 
is learned and adapted through these interactions and experiences (Bandura, 1977).  A key 
mechanism through which individuals contribute to this triad is through personal agency.  A 
vital aspect of personal agency of SLT is self-efficacy; no mechanism is more central than the 
belief in one’s ability to complete a task or behaviour (Bandura, 2006).  Whilst often used 
interchangeably in the literature, self-efficacy is a subjective expectation that is different from 
self-confidence or self-esteem.  Bandura identifies ‘perceived self-efficacy [as being] 
concerned with peoples’ beliefs about their capabilities to organise and execute designated 
courses of action’ (1991, p. 159).  Bandura postulates that a person’s perceived self-efficacy 
can be influenced by four key sources: mastery experience, vicarious experience, social 
persuasion and physiological and emotional state.  Mastery experience refers to the knowledge 
and skill attained through concrete experience.  These experiences develop strong self-efficacy 
beliefs; success leads to a robust self-efficacy belief whilst failure diminishes one’s perceived 
self-efficacy.  Secondly, vicarious experience is provided through social modelling; observing 
a similar individual complete a task through perseverance results in an increased self-efficacy 
belief ‘they can do it and so can I’.  Social persuasion is the third determinant of one’s self-
efficacy beliefs.  An individual who is supported verbally with encouragement of capability to 
complete the act will muster greater strength to complete the task than a person who struggles 
with feelings of self-doubt when the situation arises.  Finally a person’s perceived self-efficacy 
is influenced by physiological and emotional state (Bandura, 1995).  A principle of human 
functioning related to learning, efficacious individuals are able to handle diverse conditions 
and are prepared to meet new challenges (Bandura, 1997), conversely people with low self-
efficacy beliefs will shy away from difficult situations, dwelling on personal deficiencies and 
perceiving challenges as threats (Bandura, 1993).  Knowledge enhances one’s self-efficacy and 
has been linked to this important construct along with competence (Bandura, 1995). 
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Self-efficacy beliefs are thought processes which influence choice of behaviour, whether a 
behaviour change will occur and what degree of perseverance will be expended if resistance is 
met (Schwarzer & Luszczynska, 2007; van der Bijl & Shortridge-Baggett, 2001).  Referring to 
health behaviours, Schwarzer and Luszczynska (2007) suggest an individual’s self-efficacy 
beliefs can influence health behaviours through direct (actions and behaviours) and indirect 
(the setting of personal goals) means.  Extrapolating this notion to the paediatric critical care 
context, highlights the important role that self-efficacy beliefs may play in influencing nurses’ 
behaviour in the clinical setting.  Nurses will ask themselves ‘Can this be done?’ and ‘Can I do 
this?’ when facing challenging situations.  An individual’s high self-efficacy beliefs mean they 
are more likely to successfully carry out a behaviour compared to an individual with low self-
efficacy beliefs (Bandura, 2006).  In the context of patient deterioration, a nurse’s positive or 
negative self-efficacy beliefs may be an important influence on the subsequent recognition and 
response behaviours and contribute to patient outcomes.  Importantly, in the three decades since 
Bandura first proposed the concept of self-efficacy researchers have shown it is a salient 
predictor of behaviour which can be measured and influenced (Lauder et al., 2008; Schwarzer 
& Luszczynska, 2007; van Schaik, Plant, Diane, Tsang, & O'Sullivan, 2011; Wong, Chan, & 
Chair, 2010). 
 
Self-efficacy has been explored extensively by healthcare researchers both specifically (its 
influence on initiating behaviour change) and generally (in reference to the ability to perform 
certain behaviours).  Interventions to improve patients’ self-efficacy have been successfully 
utilised in trauma patients (Wong et al., 2010) and whilst less extensive, the influence of self-
efficacy on nursing functions has been found to improve nurses fall assessment (Dykes et al., 
2010) and positively influence learning and skill development in undergraduates (Lauder et al., 
2008).  To date, scant studies evaluate the impact of HFPS on nurses’ self-efficacy for 
recognising and managing patient deterioration.  Gordon and Buckley's (2009) descriptive 
study examined the effect of HFS on graduate nurses’ (n=50) perceived ability and confidence 
to respond to clinical emergencies.  Interestingly Gordon and Buckley found even with initially 
high scores, participants reported a statistically significant increase in both confidence and 
ability to recognise patient deterioration and initiate interventions.  Baseline data regarding 
PCCU nurses’ self-efficacy for recognising and responding to paediatric deterioration does not 
exist.  However paediatric critical care researchers and educators can utilise findings from adult 
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studies to guide programs of enquiry and simulation curricula where a lack of paediatric 
evidence exists.  Gordon and Buckley’s  (2009) findings are pertinent to the experienced PCCU 
nursing population, who may report a high baseline self-efficacy score for recognising and 
responding to paediatric deterioration prior to an educational intervention based on years of 
experience.  This study demonstrates that despite this, SBE can still have a positive impact on 
nursing self-efficacy outcomes.   
 
The theory of self-efficacy is also concerned with the interrelationships between self-efficacy, 
outcome expectations and behaviour (Bandura, 1995).  Bandura argues that self-efficacy 
casually influences expected outcomes of behaviour and that expected outcomes contribute to 
motivation independent of self-efficacy beliefs (Bandura, 1997, 1986).  As self-efficacy is a 
strong predictor of behaviour it has been utilised in numerous research programs evaluating 
behaviour change interventions (Bandura, 1997).  Williams (2010) however argues in a review 
of self-efficacy theory, that there has been an overreliance on using self-efficacy as a casual 
determinant in explaining behaviour change; when several research programs have 
demonstrated outcome expectations can influence self-efficacy and contribute to behaviour 
change.  Interestingly Bandura has refuted this point of view in many papers (Bandura, 1977, 
1995, 1997, 2006, 1986).  Whilst not widely discussed in self-efficacy literature, the point 
raised by Williams is vitally relevant to healthcare researchers seeking to examine what 
influences nursing behaviours in the clinical environment.   
 
Whilst SLT is useful in examining the learning that occurs in simulation, a consensus regarding 
simulation learning theory has not been reached; this can lead to confusion amongst simulation 
providers and academics.  Kneebone (2006, p. 160) suggests the development and application 
of a single simulation learning theory is crucial as ‘…this will provide insight into the 
theoretical frameworks …, helping learners and teachers to select the type of simulation which 
best meets their needs…’.  Further research is needed in this area to ensure simulation is 
delivered to learners with the appropriate underpinning educational frameworks and that 
learner outcomes are maximised.   
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2.7 Managing the Deteriorating Patient in a Simulated Environment 
Quantifying the ‘influence’ of HFPS on clinical practice and patient outcomes is a challenge 
for clinicians and researchers.  Ford et al. (2010) propose that the measurement of change in 
clinical practice can be examined through observational methods.  However considering the 
confounding factors, ethical and logistical issues surrounding nurses’ recognition of patient 
deterioration, this method may prove difficult to apply.  Within patient deterioration and 
simulation literature there is considerable reference to the evaluation of training programs at 
an outcome level (Fuhrmann, Ostergaard, Lippert, & Perner, 2009; D. Rodgers, 2007).  Whilst 
researchers may allude to the fact clinical practice and patient outcomes may be positively 
influenced by the superior learning outcomes achieved through SBE (Cooper et al., 2013; Ford 
et al., 2010), Fuhrmann et al. (2009) assert that evaluation at the outcome level is imperative 
and some degree of observation may be necessary.  Further research is needed to provide 
empirical evidence regarding the impact of HFPS on clinical practice and patient outcomes; 
how best to evaluate these outcomes is yet to be demonstrated.        
 
Improved patient outcomes are coming to the forefront of simulation literature with patient 
safety driving advances in patient deterioration pedagogical practices.  The Institute of 
Medicine identifies simulation learning as a strategy that teaching hospitals can implement to 
minimise adverse events in clinical practice and maximise safe care delivery at the bedside 
(Kohn et al., 2000).  Several researchers have highlighted the benefits of the supplemental 
experience gained in simulation learning and the potential value to patient safety.  Recently 
Gordon and Buckley’s (2009, p. 495) descriptive study found nursing students rated ‘practicing 
their role and responsibilities’ during a simulated clinical emergency the second most valuable 
aspect of simulation learning; second only to reflective debriefing.   These findings are 
supported in a recent discussion paper by Buykx et al. (2011) who found participants rated the 
opportunity to ‘reinforce’ their emergency management skills in the simulated environment a 
crucial aspect of the simulation learning experience.  Endacott et al. (2010) explains, previous 
experience with similar patients or cases can lead to improved recognition and management of 
the deteriorating patient. The extrapolation of this data to the PCCU nursing cohort would 
suggest SBE offers a unique opportunity for PCCU nurses to gain experience in the assessment, 
interpretation and complexities of caring for a deteriorating child without compromising patient 
safety. 
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Baseline data regarding paediatric critical care nurses’ ability to recognise and respond to the 
deteriorating child does not exist.  Before developing educational strategies to promote and 
improve nurses’ recognition and management of the deteriorating child in the PCCU, baseline 
research needs to be undertaken.  Recently, a group of Australian researchers have published a 
number of studies which utilise simulation as a performance evaluating tool in the context of 
the deteriorating patient (Cooper et al., 2011b; Cooper et al., 2010; Endacott et al., 2010; 
Endacott et al., 2011).  The research does not evaluate learner or patient outcomes derived from 
a HFPS intervention but instead focuses on establishing baseline performance levels of 
registered and undergraduate nurses in  simulated patient deterioration scenarios  (Buykx et al., 
2011; Cooper et al., 2011b; Cooper et al., 2010; Cooper et al., 2011a; Endacott et al., 2010; 
Endacott et al., 2011).  The collective findings from this research suggest study participants 
had significant performance deficits in the recognition and management of patient 
deterioration; with diminishing skill performance seen as the patient’s deterioration progressed 
(Cooper et al., 2011b; Cooper et al., 2010; Cooper et al., 2011a).  Whilst concerning, the 
generalizability of this research to the PCCU nursing cohort is problematic due to the studies’ 
lack of control and limited sample populations (rural nurses and undergraduate nursing 
students).  Further inquiry is necessary to firstly establish whether these results can be 
extrapolated to the PCCU cohort and secondly because initial decisions regarding the 
deteriorating patient are generally made by the bedside nurse.    
 
Adult patient deterioration simulation programs have been developed and validated for use in 
university and clinical practice areas (Buykx et al., 2011; Cooper et al., 2011b; Liaw et al., 
2011b). In a randomised control trial Liaw et al. (2011b) delivered a simulation program 
entitled RAPIDS to a group of undergraduate nursing students.  Concerned with recognising, 
responding and reporting patient deterioration, comparison of pre-test/post-test data revealed 
significantly improved mean performance scores following participation in the RAPIDS 
program (p = 0.0001).  While lacking a comparative education strategy, Liaw et al’s study 
provides evidence that SBE can positively influence learner outcomes which could potentially 
impact clinical practice and patient outcomes.  A number of Australian healthcare institutions 
have developed paediatric deterioration training programs that include a component of SBE 
(Lim, 2009).  There is however scant discussion surrounding the validity and evaluation of 
these courses, which leads to questions regarding learning outcomes, efficacy, consistency and 
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adherence to simulation best practice principles.  Until a validated, evidence based paediatric 
deterioration simulation program is developed, PCCU nurse educators are forced to develop 
and implement programs that suit their application and resources.        
 
A considerable body of simulation literature has focused on learner outcomes (Cooper et al., 
2013; Cooper et al., 2010; Liaw et al., 2011a; Liaw et al., 2011b; Straka et al., 2012).  HFPS 
has been used in patient deterioration education to improve learner outcomes in the domains of 
knowledge, skill, performance and critical thinking.  Previous research authored by Cooper et 
al. (2010) suggests teaching bedside nurses to recognise and respond to patient deterioration is 
challenging, as, knowledge whilst important does not necessarily translate to correct action.  
Nurses must learn how to apply their knowledge if the patient outcomes are to be improved.  
PCCU nurse educators are faced with the constant challenge of facilitating learning experiences 
that contribute to improved learner outcomes regarding the deteriorating child.  HFPS offers a 
medium to develop these crucial, clinical capabilities (Cooper et al., 2013; Cooper et al., 2010; 
Liaw et al., 2011a; Liaw et al., 2011b).  Recently Straka, Burkett, Capan and Eswein (2012) 
conducted a pilot study examining knowledge learning gains derived from a paediatric 
deterioration simulation course.   Utilising a pre-test/post-test study design Straka et al. found 
a 23% increase in participants’ ability to identify the initial clinical marker of paediatric 
deterioration and a statistically significant increase in participants knowledge score on pre-
test/post-test comparison (p = <0.0001).   Whilst the majority of studies demonstrating 
improved knowledge outcomes regarding the deteriorating patient utilise adult patients (Buykx 
et al., 2011; Moule, 2011) Straka et al. findings are relevant to the PCC nursing population.  
However, scant investigation has been conducted into the transfer and application of learnt 
knowledge to clinical practice, self-efficacy may contribute to the success of this process.     
 
The timely recognition of patient deterioration requires the nurse to utilise clinical judgment 
skills to interpret the patient’s situation and make a decision to take action (Tanner, 2006).  The 
ability of the nurse to use clinical judgement skills which involve critical thinking and decision 
making skills, has a direct impact on the care of the deteriorating patient and patient outcome 
(Liaw et al., 2011b).   In a qualitative exploration of nursing students experience with HFPS 
Lasater (2007) found participants felt the SBE helped to develop their clinical judgment 
abilities.  The post simulation debrief has been cited by numerous researchers as a valuable 
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tool in developing nurses clinical judgement skills related to the deteriorating patient (Buykx 
et al., 2011; Endacott et al., 2010; Lasater, 2007; Liaw et al., 2011a).  Reflective debrief allows 
for the focused evaluation of simulation events and patient complexities (Lasater, 2007).  
Simulation offers a valuable training modality for PCCU clinicians who may struggle to 
develop clinical judgement skills regarding the deteriorating child (Buykx et al., 2011; 
Endacott et al., 2010; Lasater, 2007; Liaw et al., 2011a). 
 
2.8 Current Limitations of the Literature 
Research regarding the deteriorating patient has escalated over the past decade; there is a 
growing body of literature regarding the concepts and contributing factors behind patient 
deterioration and failure to rescue.  There is some evidence from studies undertaken with adult 
patient scenarios that suggest patient simulation may be an effective education modality for the 
preparation of nurses to recognise and respond to patient deterioration (Cooper et al., 2013; 
Cooper et al., 2010; Cooper et al., 2011a; Endacott et al., 2007; Endacott et al., 2010; Endacott 
et al., 2011).  Due to the scarcity of studies undertaken in paediatric settings current 
understandings of paediatric nurses’ recognition and response to patient deterioration following 
simulation education is limited to extrapolations from research conducted with adult 
mannequins and populations.  This is a key limitation because, as described earlier, paediatric 
deterioration is complex due to children’s heterogeneous nature and ability to compensate.   
 
There is a lack of simulation based enquiry that has been undertaken in the PCCU context.  In 
an era of outcome based healthcare, literature provides a foundation of support for the 
implementation of such education modalities in the PCC.  Several studies have been conducted 
in adult critical care programs (Anderson et al., 2006; Rauen, 2004; Y. Scherer et al., 2003; 
Shannon et al., 2011), however these studies utilised adult populations and did not examine the 
construct of patient deterioration.  Of specific note is Ford et al’s study which demonstrated 
sustained positive learner and anecdotal patient outcomes as a result of simulation in the 
context of medication administration in adult critical care (Ford et al., 2010).  A small number 
of recent studies (Figueroa et al., 2013; Youngblood, Zinkan, Tofil, & White, 2012) have 
investigated SBE in PCCU however these studies examined constructs other than patient 
deterioration. 
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The past decade has seen a number of studies published in Australia examining nurses’ 
recognition and management of patient deterioration.  These studies however focused 
predominately on undergraduate nursing students or rural registered nurses (Cooper et al., 
2013; Cooper et al., 2010; Cooper et al., 2011a; Endacott et al., 2007; Endacott et al., 2010; 
Endacott et al., 2011).  Whilst data can be extrapolated, the majority of literature to date has 
been conducted with adult patients and does not afford the generalisation of results to paediatric 
patients or qualified critical care nurses.   Research regarding the recognition and response to 
patient deterioration in paediatric critical care is scarce.  Considering the results of studies 
examining adult patient deterioration and simulation, enquiry into the effect of SBE on 
paediatric critical care nurses’ self-efficacy for recognising patient deterioration would appear 
necessary. 
 
2.9 Summary 
Literature provides clear direction for future research and the following points should also be 
recognised:   
 The use of simulation in patient deterioration research has seen a significant increase 
over the past decade   
 The recognition and response to patient deterioration is an international patient safety 
concern   
 Critically ill children have been identified as high risk for unrecognised and poorly 
managed deterioration 
 Several interrelated factors contribute to increasing incidents of failure to rescue 
 Education plays a vital role in equipping nurses with the knowledge and skill to 
recognise and respond effectively to patient deterioration 
 Conventional education has failed to adequately prepare nurses to recognise and 
manage the deteriorating patient 
 Improved learner outcomes have been associated with active learning strategy SBE and 
specifically HFPS  
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 Social learning theory suggests that self-efficacy, or the person’s belief in their ability 
to complete a task or undertake a behaviour, is the key to achieving behavioural 
outcomes 
 
Globally, the recognition and management of the deteriorating child is a challenge for 
healthcare workers.  Nurses’ ability to recognise early clinical indicators of compensation can 
significantly affect patient outcomes; with failure to rescue associated with increased morbidity 
and mortality rates.  Although previous studies have shown that HFPS can positively influence 
nurses’ recognition and management of the deteriorating adult patient, it is still unclear of the 
effect of HFPS on paediatric nurses’ ability to recognise and manage the deteriorating child.  
Given this, further research examining the influence of HFPS on nurses’ recognition and 
management of the deteriorating child is clearly warranted.  The following chapter outlines the 
methods undertaken to answer the research questions of The Recognising paediatric 
Deterioration in a Simulated environment study (RoDS).  
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Chapter 3:  Methodology 
3.1 Introduction 
The Recognising paediatric Deterioration in a Simulated environment (RoDS) study was 
designed to investigate the effect of high fidelity patient simulation (HFPS) on paediatric 
critical care nurses’ self-efficacy and knowledge relating to the deteriorating child.  The 
purpose of this chapter is to address the research design, setting and population, instruments, 
data analysis and ethical issues of the study.    
 
3.2 Research Questions 
1) Is there a difference in the knowledge and perceived self-efficacy of paediatric critical care 
nurses who participate in HFPS compared to nurses who participate in standard instruction? 
2) How do the perceptions of paediatric critical care nurses regarding HFPS as a learning 
experience compare to those of nurses who participated in standard instruction.   
 
3.3 Research Design  
The RoDS study utilised a quasi-experimental design (Harris et al., 2006; Schneider, Elliott, 
LoBiondo-Wood, & Haber, 2003) combined with qualitative interviews to explore the research 
questions.  A pre-test/post-test control-group design was used to measure self-efficacy and 
knowledge before and after the learning intervention (Figure 3.1).  Participants were 
purposefully assigned (discussed in section 3.6) to one of two learning interventions addressing 
key concepts relating to the deteriorating child; HFPS or standard instruction (control).  The 
use of pre and post testing allowed for measurement of change, whilst the inclusion of a control 
group enabled the exploration of causation through comparison of participant groups 
(Schneider et al., 2003).   The pre-test/post-test approach is a frequently used design throughout 
simulation learning (Cavalerio, Guimaraes, & Calheiros, 2009; Cooper et al., 2013; 
Ruggenberg, 2008; Y. K. Scherer, Bruce, & Runkawatt, 2007) and patient deterioration 
(Cooper et al., 2013; Cooper et al., 2010) research.  Participants were not randomised, however 
the use of a pre-test allowed for analysis of group comparability prior to the application of the 
intervention. 
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Figure 3.1. RoDS study design 
 
To supplement and provide a broader context to quantitative data semi-structured interview 
protocols were utilised to explore the second research question. Qualitative interviewing is a 
valuable method for evaluating developing programs and exploring the differences in 
participant experiences and learning outcomes (Schneider et al., 2003).  Data yielded from the 
interviews was analysed using thematic analysis.  Thematic analysis is concerned with 
examining, identifying and reporting patterns across datasets that are important in explaining a 
phenomenon (Braun & Clarke, 2006).  Interviews were conducted with individuals from both 
the experimental and control groups.  Similar methods have been utilised in recent patient 
deterioration and simulation studies (Cooper et al., 2010; Endacott et al., 2011).   
 
3.4 Variables 
The independent variables of the study were: 
1) The learning experience (dichotomous, categorical) 
 HFPS  
 Standard instruction (control) 
The dependent variables of the study were: 
1) Knowledge (continuous) 
Control
(n=15)
Demographic survey
Pre-test
Standard teaching 
session
Post-test
Experiment 
(n=15)
Demographic survey
Pre-test
Pre-reading
HFPS + debrief
Post-test
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2) Self-efficacy (continuous) 
Data on the outcome variables were collected at two time points: T0 (baseline, pre-
intervention) and T1 (post-intervention). 
 
3.5 Setting  
The RoDS study was conducted at the Royal Children’s Hospital (RCH) Brisbane, Australia.  
Encompassed under the Children’s Health Queensland Hospital and Health Service the RCH 
paediatric critical care unit (PCCU) is a tertiary referral centre comprised of eight paediatric 
intensive care beds and six high dependency beds.  The critical care unit services children and 
families residing throughout Queensland, its bordering states and costal islands.  The RCH 
Paediatric Intensive Care Unit (PICU) is a tertiary referral centre and has the capacity to deliver 
treatment therapies including invasive ventilation and monitoring, cardiovascular support, 
acute renal dialysis and surgical intervention.  The RCH High Dependency Unit (HDU) 
services children requiring specialised care including post-operative monitoring and non-
invasive ventilation.  The RCH PCCU unit has the ability to care for critically ill children for 
an indefinite time period.   
 
The RCH PCCU has a staff bank of more than 100 registered nurses (these include graduate 
registered nurses, registered nurses, clinical nurses, clinical facilitators, clinical nurse 
consultants, a nurse educator and nurse manager).  Nurses working in the unit originate from a 
variety of educational and experiential backgrounds.   All nurses new to the critical care 
environment receive orientation and preceptorship whilst transition programs are offered with 
credit to university qualifications.  Registered nurses working in the PCCU are required to 
provide complex, life sustaining therapies and perform rapid assessments on an ongoing basis.  
All nurses are equipped to handle most modes of non-invasive ventilation and airway adjuncts 
including nasopharyngeal airways and tracheotomies.  Paediatric intensive care nurses are 
ventilator trained and capable of caring for patients with an endotracheal tube.  
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3.6 Sample 
A convenience sample of registered nurses was recruited to the study, over a six month period 
commencing June 27th 2013 and ending January 15th 2014.  All registered nurses working in 
PCCU were eligible to participate in the study upon satisfying the inclusion/exclusion criteria:  
Inclusion Criteria: 
 Registered Nurse 
 Permanent or contracted staff member of the RCH PCCU (PICU or HDU) 
Exclusion Criteria:  
 All other disciplines or qualifications 
 Agency, casual, pool or relief staff from alternate specialties  
During this time the PICU and the HDU were undergoing a merger to form a single PCCU; the 
unit had a staff bank of approximately 100 nurses (PICU n=85, HDU n =15).  The sampling 
framework consisted of the data collection timeframe (6 months) and the inclusion/exclusion 
criteria.  During the data collection period nurses were recruited to the RoDS study by the 
principal investigator.  Staff had been alerted to the study and provided a study information 
sheet via email in the preceding month (see Appendix B).  Participants who gave consent were 
allocated to the control or experimental group based on simulation room availability and unit, 
patient and human resource considerations.  The sample size was constrained due to the scope 
and budget of the master’s project.  A total of 30 nurses were recruited to the study.     
 
3.7 Instruments 
The following section will discuss the instruments utilised in the data collection phase of the 
RoDS study.  Three instruments were utilised to collect research data; a demographic survey 
(10 items), knowledge questionnaire (5 items) and self-efficacy questionnaire (14 items).   
 
3.7.1 Demographic Survey 
Demographic data were collected from each participant via a demographic instrument 
developed by the researcher.  The survey consisted of 10 items including gender, age, role, area 
working, years of nursing experience, highest educational attainment and simulation 
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experience (two items) (see Appendix C).  Survey items were derived from literature review 
findings which illustrated the importance of years of nursing experience, highest educational 
attainment and clinical role; and the researcher’s experience with simulation education.   
 
3.7.2 Knowledge Questionnaire 
A knowledge multiple choice questionnaire (MCQ) was constructed by the researcher to 
provide a measure of fundamental nursing knowledge relating to paediatric deterioration (see 
Appendix D).  The development of the RoDS knowledge MCQ began with a review of the 
RoDS instructional objectives (Collins, 2006) and a literature review of the domain of 
functioning: The recognition and response to patient deterioration.  Five key subheadings 
emerged pertaining to this construct:  
1) Knowledge (Cooper et al., 2011b; Cooper et al., 2011c; Cooper et al., 2010; Day, 2007; 
Luettel et al., 2007) 
2) Assessment (Buykx et al., 2011; Cooper et al., 2011b; Cooper et al., 2011a; Day, 2007; 
Endacott et al., 2010; Endacott et al., 2011; Lewis, 2011; Liaw et al., 2011b; Luettel et 
al., 2007; National Institute for Health and Clinical Excellence, 2007) 
3) Interpretation (Buykx et al., 2011; Cooper et al., 2011b; Cooper et al., 2010; Day, 2007; 
Endacott et al., 2010; Endacott et al., 2011; Lewis, 2011; Liaw et al., 2011b; Luettel et 
al., 2007; National Institute for Health and Clinical Excellence, 2007)  
4) Critical thinking (Buykx et al., 2011; Cooper et al., 2011b; Cooper et al., 2010; Cooper et 
al., 2011a; Day, 2007; Endacott et al., 2010; Endacott et al., 2011; Lewis, 2011; Liaw 
et al., 2011b; Luettel et al., 2007; National Institute for Health and Clinical Excellence, 
2007)   
5) Action (Buykx et al., 2011; Cooper et al., 2011b; Cooper et al., 2010; Cooper et al., 2011a; 
Day, 2007; Endacott et al., 2010; Endacott et al., 2011; Lewis, 2011; Liaw et al., 2011b; 
Luettel et al., 2007; National Institute for Health and Clinical Excellence, 2007)   
 
A five item test was developed measuring content relating to each of the five general principles 
of the deteriorating child.  Items were structured and sequential.  Tool construction was guided 
by the writing and design principles presented by Collins (2006) writing MCQ for medical 
professionals.  Question stems were constructed and the keyed response and distractors were 
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added.  Distractors related to the correct answer and every effort was made to ensure they 
appeared as similar to the correct answer as possible in terms of structure and complexity.  
Absolute terms, conversational items and distractors including all of the above or none of the 
above were avoided to ensure clear comprehension of the questions and facts (Collins, 2006).  
The knowledge MCQ assessed the knowledge necessary to deliver quality, safe nursing care 
to the deteriorating PCCU patient.   
 
MCQ are a frequently utilised assessment tool in nursing education, however item writing 
flaws can significantly compromise validity of data yielded (Tarrant & Ware, 2008).  To 
establish a valid and reliable tool the RoDS knowledge questionnaire was presented to a panel 
of experts.   A panel of two paediatric critical care education experts with knowledge and 
experience of the professional and clinical issues surrounding patient deterioration reviewed 
the tool and provided feedback relating to tool clarity, relevance, feasibility and 
appropriateness.  Rating the questions and determining the extent to which the items measured 
the intended construct (see Appendix E).  The supervisory team also examined the tool with 
relevance to research objectives, tool construction and intended data yielded.  The resultant 
knowledge tool was utilised for data collection.  
 
3.7.3 Self-efficacy Questionnaire 
At the time of tool conception, a validated instrument did not exist which firstly measured 
perceptions of patient deterioration self-efficacy and secondly suited the aim of the study.  The 
researcher developed a self-report instrument which measured perceptions of self-efficacy in 
the recognition and management of paediatric deterioration.  Following conceptual analysis 
and an extensive review of the literature, four key concepts pertaining to the recognition and 
management of patient deterioration were identified:   
1.  Observation and assessment (Buykx et al., 2011; Cooper et al., 2011b; Cooper et al., 2011a; 
Endacott et al., 2010; Endacott et al., 2011; Lewis, 2011; Liaw et al., 2011b; Luettel et 
al., 2007; National Institute for Health and Clinical Excellence, 2007). 
2.  Interpretation of physiological data (Buykx et al., 2011; Cooper et al., 2011b; Cooper et al., 
2010; Endacott et al., 2010; Endacott et al., 2011; Lewis, 2011; Liaw et al., 2011b; 
Luettel et al., 2007; National Institute for Health and Clinical Excellence, 2007) 
 Chapter 3: Methodology 35 
3.  Communication (Buykx et al., 2011; Cooper et al., 2011b; Lewis, 2011; Liaw et al., 2011a; 
Liaw et al., 2011b; Luettel et al., 2007) 
4)  Initiate appropriate management (Buykx et al., 2011; Cooper et al., 2011b; Cooper et al., 
2010; Cooper et al., 2011a; Endacott et al., 2010; Endacott et al., 2011; Lewis, 2011; 
Liaw et al., 2011b; Luettel et al., 2007; National Institute for Health and Clinical 
Excellence, 2007).    
 
These four constructs were identified as the primary issues relating to clinical deterioration and 
served as the foundation of the RoDS self-efficacy tool.  Tool construction was guided by the 
work of self-efficacy pioneer Albert Bandura (Bandura, 1977, 1997, 2006), guidelines for 
validating self-efficacy tools (Chang & Crowe, 2011) and existing validated self-efficacy tools 
(Dykes et al., 2010).  The resultant tool utilised 14 items to address the four key concepts. 
Questions were numbered and followed a structured approach to recognising and managing 
patient deterioration.  For example assessment and observation questions included the primary 
survey first, followed by the secondary survey (Advanced Paediatric Life Support, 2011).  For 
ease of use items followed a set of clear instructions and scale description.  A likert scale was 
utilised as the scale of measurement on the RoDS self-efficacy tool.  A likert scale is the 
preferred scale of measurement on self-report self-efficacy tools (Bandura, 1977, 1997, 2006).  
The scale was applied to each question and required participants to rate their degree of 
confidence on a scale of zero – ten; a response of 0 = no confidence and 10 = extremely 
confident; the total possible score ranged from 0 to 140.  The resultant self-efficacy tool utilised 
for data collection was titled, Self –efficacy and Paediatric Deterioration; the Recognition and 
Response (SE-PDRR) scale (see Appendix F).  A panel of two PCC experts (PCC nurse 
educator, simulation facilitator/clinical nurse) with knowledge of the clinical issues 
surrounding patient deterioration critiqued the instrument with reference to tool clarity, 
relevance, feasibility and appropriateness.  Reviewers then rated the instrument on a scale of 
one to five (low to high) regarding clarity, relevance, feasibility and appropriateness and 
provided feedback in the form of comments (see Appendix G).  No further suggestions were 
received from this panel.  The Supervisory team also examined the tool with relevance to 
research objectives, tool construction and intended data yielded.   
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Cronbach’s alpha was used to determine the internal reliability of the RoDS self-efficacy 
instrument (Bland & Altman, 1997).  Cronbach’s alpha is a coefficient of internal consistency; 
values range from 0 to 1.0 with > 0.7 demonstrating an acceptable measure of reliability.  The 
SE-PDRR scale comprised 14 items which collected data on the dependant variable self-
efficacy.  The internal reliability coefficient for the self-efficacy tool was 0.96, demonstrating 
a good internal reliability.  Analysis of self-efficacy data therefore used summative scores as 
reliability estimates were not known for single items (Bland & Altman, 1997).      
 
3.7.4 Learning Experience 
Sepsis, a common, life threatening condition in paediatric critical care was chosen as the 
clinical case study for the learning experience undertaken by both control and experiment 
groups (Kissoon et al., 2011).  Data obtained from the ANZPICS registry demonstrates 32% 
of children who died in PICU (PICU data only) in 2011 were placed in the diagnostic category 
miscellaneous.  Of the 32%, more than 24% of cases resulted from septic shock (Alexander et 
al., 2013).   
 
3.7.4.1 Control: Standard Instruction 
A didactic presentation on sepsis was developed by the researcher for the purpose of the RoDS 
study (see Appendix H).  Content was derived from Advanced Paediatric Life Support 
Guidelines (Advanced Paediatric Life Support, 2011), The Royal Children’s PCCU sepsis 
guidelines and literature review findings.  Theory was based on the pre-determined learning 
objectives of both learning experiences: 
1. Recognition of the early warning signs of deterioration 
2. Structured approach to the management of a critically ill infant 
3. Recognition of septic shock 
4. Recognition of late signs of patient deterioration 
5. Emergency management of patient deterioration 
Utilising PowerPoint software as a teaching aid, the presentation spanned 14 slides and covered 
definitions, classifications, pathophysiology, clinical cues, compensation signs, 
 Chapter 3: Methodology 37 
decompensation signs, management and ongoing assessment relating to septic shock.  Standard 
instruction material was structured in a sequential manner to aid clarity and comprehension.  
 
Standard instruction sessions were conducted in a meeting room and comprised one or two 
nurse participants; a total of ten control session were conducted.  Participants were provided 
with handouts of the PowerPoint presentation and were able to ask questions and interact with 
the presenter throughout the presentation.  For the purpose of this study, control group 
participants completed the pre-test instruments, participated in the standard instruction session, 
which was delivered by the primary researcher, and then completed the post-test instruments.  
Completion of these activities took approximately 30 minutes in total.  Experiment participants 
received a handout of the standard instruction information prior to participating in the HFPS 
intervention.          
 
3.7.4.2 Experiment: High Fidelity Patient Simulation (HFPS) 
The RoDS HFPS intervention was based on the ideas of simulation pioneer Dr Gaba (Gaba, 
2004).  The experiment consisted of two phases 1) immersive HFPS and 2) a reflective debrief.  
The RoDS HFPS scenario was defined as high fidelity based on three components of the 
learning experience (Beaubien & Baker, 2004; Rehmann, et al., 1995):   
Technology: the RoDS simulation utilised a high fidelity mannequin based patient simulator, 
SIMBABY (Laerdal, 2012).     
Environment: SIMBABY is able to duplicate some motion cues and sensory information 
however this was limited as the device could not duplicate autonomous reactions to 
interventions such as pupil constriction to light.  However the task environment was 
able to duplicate other sensory information normally attainable in clinical practice for 
example clinical noise from monitors and pumps. 
Psychology: the simulation scenario took place in the PCCU simulation POCKET.  The bed 
space mirrored a clinical bed space and participants had access to all regular equipment, 
resources and medications.  The simulation scenario was built around sepsis, an illness 
identified as high risk for deterioration (Kissoon, et al., 2011).  Participants received 
information pertaining to the case in a handover format at the beginning of the 
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simulation intervention (Aliner, 2011).  Participants were provided with an orientation 
to the sim bay and mannequin (SIMBABY) prior to completing the simulation.   
 
Following consultation with the PCCU simulation team an existing HFPS scenario was adapted 
with permission (see Appendix I).  The scenario was adapted to fulfil the aforementioned 
learning objectives (see Appendix J) (Aliner, 2011; Fanning & Gaba, 2007).  The HFPS 
scenario (see Appendix K) depicted a deteriorating, septic infant.  Simulations were conducted 
in the PCCU simulation pod and involved one or two nurse participants; a total of 9 simulations 
were run for the experiment condition.  The simulation run time was 10 minutes.  Subtle cues 
of deterioration were evident in the first four minutes, eventually progressing to a worsening 
state of deterioration at eight minutes.  The time structured approach to patient deterioration 
scenarios has been utilised by simulation researchers with positive effects in recent studies 
(Cooper et al., 2013; Cooper et al., 2011a; Endacott et al., 2011).   
 
A reflective debrief followed each HFPS.  These sessions were run by the principal 
investigator.  Kolb and Kolb (2005) suggest a reflective debrief facilitates learning through a 
review of actions and active processing of the experience.  The debriefing session utilised the 
debriefing best practice guidelines from the by Clinical Skill Development Centre at the Royal 
Brisbane and Women’s Hospital; this QLD centre is a state-wide leader in simulation resources 
and is the simulation support faculty for RCH simulation staff (Clinical Skills Development 
Service, 2010).  The three phase format consisted of ventilation/diffusion, discussion 
(explanation) and summary (future implications) (see Appendix L).  Ten minutes was allocated 
for the debriefing session which was conducted in a private room in the PCCU.   
 
Similarly to the control condition, experiment group participants completed the pre-test 
instruments, participated in the HFPS session and debrief, which were facilitated by the 
primary researcher, and then completed the post-test instruments.  For the experiment group, 
completion of these activities took approximately 40 minutes in total.   
 
3.7.4.3 Validity 
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The RoDS study standard instruction presentation and simulation scenario were presented to a 
panel of PCCU experts for review.  The reviewers did not participate in the study and 
comprised two paediatric critical care education experts with knowledge and experience 
regarding paediatric sepsis and clinical deterioration.  Reviewers rated the materials on a scale 
of one to five (low to high) regarding clarity, relevance, feasibility and appropriateness and 
provided feedback in the form of comments (see Appendix M).  Suggestions received from this 
panel included highlighting the patient’s weight on the simulation run sheet and clearer 
distinction in MCQ answers; these suggestions were incorporated into the data collection tools.  
The Supervisory team also examined the tool with relevance to research objectives, tool 
construction and intended data yielded.  
 
3.7.5 Qualitative Interviews 
Following participation in the HFPS or Standard Instruction, participants from both groups 
were invited to participate in semi-structured individual interviews.  Participants were provided 
with background information concerning the purpose of the RoDS study and upon gaining 
consent interview sessions were recorded to aid correct transcription.  Interviews were 
conducted at the RCH PCCU and followed a semi structured interview protocol (see Appendix 
N).  Interview questions comprised seven items, were open ended and designed to draw out 
participant’s experiences and reflections regarding the learning experience.  Additionally the 
interviewer utilised probing questions such as ‘What do you mean by that?’, ‘Please explain 
further’ and ‘Please give me an example?’.  Interviews lasted approximately 10-15 minutes 
whilst the interviewer aimed to create a comfortable, trusting environment.   
 
3.8 Data Management and Analysis 
3.8.1 Data Management 
Questionnaires did not contain any identifiable personal data and were allocated an 
identification number to aid data collation and verification processes.  Data obtained through 
the RoDS data collection instruments was coded to numerical format and examined for missing 
or invalid responses.  A coding manual was utilised to define variables, track decisions 
regarding coding, clarify the range of expected responses and instructions for resolving 
uncertain data.  The resulting dataset was created using the Statistical Package for the Social 
Sciences (SPSS) software version 22.  The dataset was screened by the principal investigator 
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for outliers and verification of the data entry involved two independent data entries; this was 
feasible given the small data set.  Identified discrepancies were corrected.  All collected data 
were stored as per the Queensland University of Technology data storage policy; on password 
protected computers or in locked filing cabinets, accessible only by the principal investigator.  
Data will be stored for five years and then disposed of as per ethical guidelines.    
 
3.8.2 Data Analysis 
3.8.2.1 Demographic Data 
Descriptive statistics including counts and frequencies were utilised to summarise participant 
demographic information and compare values across the ten demographic variables.   This data 
provides a measure of group comparability and highlights any non-equivalent data between the 
control and experiment group.  Area of critical care was removed from the demographic survey 
due to participant confusion as the units had merged during the data collection phase of the 
RoDS study.     
 
3.8.2.2 Research Question 1 
Is there a difference in the knowledge and perceived self-efficacy of paediatric critical care 
nurses who participate in HFPS compared to nurses who participate in standard instruction? 
A number of hypotheses were of interest to this research question; expressed as null 
hypotheses: 
H01: Average pre-test knowledge scores are similar for the control and intervention group 
H02: Average pre-test self-efficacy scores are similar for the control and intervention group  
H03: Median post-test knowledge scores are similar for control and intervention participants  
HO4: There is no difference in knowledge scores following the learning intervention 
H05: Median knowledge gain scores are similar for the control and intervention group  
H06: Median post-test self-efficacy scores are similar for control and intervention participants  
H07: There is no difference in self-efficacy scores following the learning intervention 
H08: Average self-efficacy gain scores are similar for the control and intervention group 
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Continuous data was checked to determine if it was normally distributed (Q plots, skew and 
Shapiro-Wilks test).  Descriptive statistics utilised mean and standard deviation for normally 
distributed continuous variables; and median and minimum and maximum were used for non-
normally distributed continuous variables.    
 
Several statistical analyses were undertaken to answer research question 1.  Statistical 
significance was set at p≤0.05. 
 Mann-Whitney U Test was used to examine H01, H02, H03 and H06.  A non-parametric 
test which compared the two groups baseline self-efficacy and knowledge scores to 
determine similarity.   
 Wilcoxon Signed Rank Test examined H04 and H07.  The test was used to examine the 
influence of the independent variables (learning interventions) on the dependant 
variables (self-efficacy and knowledge). 
 A Mann-Whitney U Test examined H05.  A non-parametric test which compared the 
knowledge median gain scores of two groups.  Knowledge gain scores were obtained 
for each participant by subtracting the pre-test score from the post-test score.   
 Independent samples t-test examined H08.  The test compared the mean self-efficacy 
gain scores of the two groups.  The self-efficacy gain score was obtained as above.   
 
 
3.8.2.3 Research Question 2  
How do the perceptions of paediatric critical care nurses regarding HFPS as a learning 
experience compare to those of nurses who participated in standard instruction.   
Thematic analysis was used to identify and analyse patterns in qualitative data yielded from 
semi-structured interviews.  Thematic analysis supports the purpose of this study as it allows 
an inductive approach to the construction of themes (themes are derived from the data), in 
contrast to theory driven approaches where themes are based on existing research (Braun & 
Clarke, 2006).   Procedures adapted from Braun and Clark (2006) were used to guide the 
sequence of thematic analysis.  A general review of the interview transcripts was undertaken 
by the researcher and apparent trends noted.  The transcripts were then examined in detail and 
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recurring patterns, or categories, extracted using an inductive approach.  These were reviewed 
and agreed upon by the research team.     
 
Following this the data were coded by content, using similar words, phrases, examples and/or 
concepts, and placed into the identified categories.  Themes were then generated by grouping 
similar phenomena (categories) into conceptual clusters.  This process was undertaken by the 
researcher working separately from the supervisory team.  Throughout the analysis process 
there was constant referral back to the original transcripts to ensure that all relevant data had 
been categorised and group impact accounted for (Boyatzis, 1998; Edwards & Lampert, 1993).  
Validation of the identified themes was addressed in two main ways: 1) continual referral back 
to the original transcripts and 2) reassessment of the themes after the researchers had been 
distanced from the analysis for a period of time (two weeks).  In addition, the identified themes 
were subject to the scrutiny of members of the supervisory team.  All interview data were 
analysed using the same process.  Themes were then discussed with relevance to research 
question two.     
 
3.9 Ethics  
3.9.1 Ethics 
Ethical approval to conduct the RoDS study was obtained from the Children’s Health Services 
Queensland, Human Research and Ethics Committee (HREC): HREC/13/QRCH/24 and the 
Queensland University of Technology (QUT) HREC: 1300000297 (see Appendix O & P).  
 
3.9.2 Consent 
Consent was obtained at the time of recruitment to the RoDS study by the principal investigator.  
Participants were provided with verbal and written information.  The participant information 
sheet for the questionnaire and standard instruction session (see Appendix Q) outlined a 
description of the study, expectations of participation, expected benefits and risks and contact 
details of the research team.  Participants were informed participation in the project was entirely 
voluntary, all comments and responses were anonymous and the names of individual persons 
were not required.  However once the questionnaire had been completed it would not be 
possible to withdraw your involvement in the RoDS study as all collected material is non-
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identifiable.  The return of the completed questionnaire and participation in the education 
session was accepted as an indication of consent to participate in the RoDS project.  Participants 
were assured that their decision to participate or not participate in the RoDS study would in no 
way impact upon their employment with Children’s Health Queensland.   
 
Individuals participating in the interviews were provided with verbal and written information 
detailing the same information contained in the questionnaire information sheet with the 
addition of privacy and confidentiality information (see Appendix R).  Interview participants 
were asked to sign a written consent form prior to taking part in the semi-structured interviews.  
Participants were assured they could withdraw their consent to participate at any time and 
responses could be erased.  All comments and responses were treated confidentially and only 
the research team had access to the audio recording and subsequent transcripts.  The audio 
recording will be destroyed at the completion of the project.  Due to the nature of the study it 
was not possible to participate in the interview without being recorded.  The audio recording 
will not be used for any other purpose other than the studies. 
 
3.9.3 Confidentiality 
The confidentiality and anonymity of all participants was maintained throughout the study.  All 
recorded responses were de-identified and written responses were made so anonymously.   
 
3.9.4 Risk Management 
There are no risks associated with participation in the RoDS project beyond the normal day-
to-day risk associated with clinical practice. 
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Chapter 4:  Results 
4.1 Introduction 
This chapter presents the results of the Recognising Paediatric Deterioration in a Simulated 
Environment (RoDS) study.  Study results are presented systematically; with data related to 
each research question provided.   
 
4.2 Sample Characteristics  
The RoDS participant demographic characteristics are outlined in table 4.1.  In order to review 
group comparability, comparisons were made between the control and experiment group.  
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Table 4.1 
Description of participant characteristics by group 
 
Demographics Control 
N=15 (%) 
Experiment 
N=15 (%) 
Total 
N=30 
Gender 
Male 
Female 
 
2 (7) 
13 (43) 
 
0 
15 (50) 
 
2 (7) 
28 (93) 
Age 
20-39 
40-59 
 
10 (33) 
5 (17) 
 
14 (47) 
1 (3) 
 
24 (80) 
6 (20) 
Role 
GRN / RN 
CN/CF 
 
14 (47) 
1 (3) 
 
13 (43) 
2 (7) 
 
27 (90) 
3 (10) 
Nursing Exp (yrs) 
0-10 
11+ 
 
8 (27) 
7 (23) 
 
11 (37) 
4 (13) 
 
19 (64) 
11 (36) 
PICU Exp (yrs) 
0-10 
11+ 
 
10 (33) 
5 (17) 
 
14 (47) 
1 (3) 
 
24 (80) 
6 (20) 
HDU Exp (yrs) 
0-10 
 
15 (50) 
 
15 (50) 
 
30 (100) 
Education 
Dip / Bachelor 
Grad Cert / Masters 
 
10 (33) 
5 (17) 
 
9 (30) 
6 (20) 
 
19 (63) 
11 (37) 
HFPS Experience 
Yes 
No 
 
15 (50) 
 
13 (43) 
2 (7) 
 
28 (93) 
2 (7) 
HFPS Repeat Exposure 
Yes 
No 
 
6 (20) 
9 (30) 
 
8 (27) 
7 (23) 
 
14 (47) 
16 (53) 
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4.3 Data Distribution 
Continuous data was checked for normal distribution.  The dependent variables self-efficacy, 
knowledge and knowledge gain score were not normally distributed, as determined by 
skewness and a significant Shapiro-Wilk test statistic.  Self-efficacy post-test scores were 
normally distributed, however, pre-test scores were not; therefore non-parametric statistics 
were utilised for comparing pre/post test scores.  Self-efficacy gain scores were normally 
distributed. 
 
4.4 Internal Reliability of the Self-Efficacy Instrument 
Self –efficacy and Paediatric Deterioration; the Recognition and Response (SE-PDRR) scale 
The Cronbach’s alpha coefficient for the studies sample was .96 demonstrating a good internal 
reliability and consistency of scale items (Bland & Altman, 1997).   
 
4.5 Comparability of non-randomised groups 
H01: Average pre-test knowledge scores are similar for the control and intervention group 
H02: Average pre-test self-efficacy scores are similar for the control and intervention group 
Assessment of non-randomised groups’ baseline comparability showed no statistically 
significant difference in self-efficacy and knowledge score.   Pre-test median self-efficacy 
scores were 112 (range 74 to 140) for control group participants and 110 with a wide spread 
(range 43 to 139) for intervention group participants (p = 0.52).   Pre-test median knowledge 
scores for the control and intervention group were 3 (range 1 to 4) and 2 (range 1 to 4) 
respectively (p = 0.59).  This analysis resulted in a failure to reject the null hypotheses.   
 
4.6 Research Question 1 
Is there a difference in the knowledge and perceived self-efficacy of paediatric critical 
care nurses who participate in HFPS compared to nurses who participate in standard 
instruction? 
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4.6.1 Knowledge 
HO3: Median post-test knowledge scores are similar for control and intervention participants  
Comparison of control and intervention participants’ median pre-test knowledge score showed 
no statistically significant difference between the two groups.  Analysis of post-test knowledge 
scores showed a statistically significant difference in median post-test scores amongst 
intervention (4, range 2 to 5) and control participants (2, range 2 to 4, p = <0.01).  Therefore 
the null hypothesis was rejected.      
 
H04: There is no difference in knowledge scores following the learning intervention. 
A Wilcoxon signed ranks test (table 4.2) showed a statistically significant increase in 
simulation participants’ median knowledge score (p = < 0.01) following the learning 
intervention.  Comparatively following the standard instruction session control group 
participants median knowledge score was not significantly different on pre-test/post-test 
comparison (p = 0.8).  This analysis led to the rejection of the null hypothesis in the intervention 
group and a failure to reject the null hypothesis in the control group.    
 
Table 4.2 
Comparison of pre and post-test knowledge scores 
Group (n) Time Median Min - Max Value p 
Control (15) Pre 
Post 
3 
2 
1-4 
2-4 
-.176 0.86 
Intervention 
(15) 
Pre 
Post 
2 
4 
1-4 
2-5 
-2.84 0.004 
 
H05: Median knowledge gain scores are similar for the control and intervention group 
A Mann Whitney test indicated that the median knowledge gain score of the intervention group 
(1, range 0-3) was statistically significant when compared to the median knowledge gain score 
of control participants (0, range -1 – 2).  The analysis showed that intervention participants had 
a more significant increase in knowledge score than control participants (U = -3.075, n= 30, p 
= <0.01) and led to the rejection of the null hypothesis. 
 Chapter 4: Results 49 
 
4.6.2 Self-Efficacy   
H06: Median post-test self-efficacy scores are similar for control and intervention participants 
Comparison of control and intervention participants median pre-test self-efficacy score showed 
no statistically significant difference between the two groups.  Post-test analysis showed no 
statistically significant difference between control and intervention participants’ post-test self-
efficacy scores.  Median post-test self-efficacy scores were 114 (range 68 to 140) for control 
participants compared to 115 (range 43 to 139) for intervention participants (Mann Whitney 
U, z= -0.31, p = 0.75).  This analysis resulted in a failure to reject the null hypothesis.          
 
H07: There is no difference in self-efficacy score following the learning intervention 
A Wilcoxon signed ranks test was used to test the null hypothesis.  Analysis indicated a 
statistically significant increase in intervention group participants’ median self-efficacy score 
on pre-test/post-test comparison (p = < 0.01).  Table 4.3 summarises the pre and post-test 
median self-efficacy scores for control and intervention participants’.  No statistically 
significant difference was found between control group participants pre and post test scores (p 
= 0.9).  Consequently the null hypothesis was rejected in the intervention group while there 
was a failure to reject null hypothesis in the control group.  
 
Table 4.3 
Comparison of pre and post-test self-efficacy scores 
Group (n) Time Median Min - Max Value p 
Control (15) Pre 
Post 
112 
114 
74-140 
68-140 
-.89 0.929 
Intervention 
(15) 
Pre 
Post 
110 
115 
43-139 
43-139 
-2.63 0.007 
 
H08: Average self-efficacy gain scores are similar for the control and intervention group 
An independent samples t-test indicated that the mean self-efficacy gain score was statistically 
higher for the intervention group compared to the control (t test = -2.66, n = 30, p = 0.01).  The 
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mean difference in self-efficacy gain score was 5.80 (SD 6.7) for intervention participants 
compared to .13 (SD 4.7) for control participants.  This analysis resulted in the rejection of the 
null hypothesis.   
 
4.7 Research Question 2 
How do the perceptions of paediatric critical care nurses regarding HFPS as a learning 
experience compare to those of nurses who participated in standard instruction.   
Four themes emerged from the analysis of interview transcripts (Table 4.4).  These themes are 
detailed below, incorporating examples from the data to illustrate the dimensions of each theme 
and the differences between groups.  Although both groups expressed some common views 
regarding the learning experiences there were a number of distinct differences between the two 
groups.       
 
Table 4.4 
Themes derived from interview data 
 
Theme Codes 
Self-awareness Clinical capabilities  
Strengths /Limitations 
Hands-on learning Practical experience 
Learn by doing 
Retention/transfer of learning 
Teamwork Observing others 
Working as a team 
Communication 
Maximising Learning Patient safety 
Learning environment 
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4.7.1 Self-awareness 
Throughout the interviews, participants from both groups made comments concerning an 
increased awareness of their knowledge, skills and/or confidence regarding the deteriorating 
child following the learning intervention.   For example following the standard instruction 
session, several control group participants made comments indicating an increase in awareness 
of capabilities regarding the deteriorating paediatric patient: 
‘It… made me feel more comfortable in my knowledge’ 
‘It… helped me recognise what confidence I did or didn’t have’ 
Similarly the majority of simulation participants reported an overall increase in confidence and 
awareness of their clinical capabilities following the simulation intervention.   
‘I feel more confident… my abilities have been reaffirmed by doing the sim’ 
However, for a number of the simulation group participants there was an initial decrease in 
confidence as, through the simulation they became aware of their own capabilities and 
limitations regarding the deteriorating, critically ill child.  
‘…the simulation did highlight areas where I had a lack of knowledge which …chipped 
away at the confidence…  But the simulation also gave us the opportunity to find these 
areas … and fill the deficit’. 
‘Afterwards I was like that was a reality check … I do need to keep gaining knowledge’ 
‘Most useful was knowing what you don’t know, cause if you don’t know that you 
don’t know it you just don’t know it’ 
 
4.7.2 Hands-on Learning 
The theme hands-on learning became clear with participants from both groups commenting 
repeatedly on the importance of a ‘hands-on’ learning experience.  There was a common view 
amongst control group participants that the standard teaching session lacked a hands-on 
practical component; with all participants expressing concerns regarding the retention of 
information. 
‘I just find because it’s not hands on I’m not going to retain the information’ 
‘It’s like a refresher but once you stop reading it you forget about it again’ 
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In contrast, intervention group participants reported valuing the opportunity for the hands-on 
clinical practice that they had experienced.  They indicated that the simulation intervention was 
a beneficial way to gain experience with rare cases, practice clinical skills and develop clinical 
judgement.  One simulation participant commented ‘…nurses seem to learn more by actually 
doing…’.  Intervention group participants also indicated that the learning derived from the 
simulated experience could transfer to the clinical setting.   
‘…the situations that we encounter in the simulation environment can be transposed 
and applicable to those that you experience in the clinical environment’ 
When asked to clarify this statement the participant continued 
‘..basically when I see a septic kid in the clinical environment I can remember what we 
did in the simulation and apply the knowledge or the practices that we did there into the 
clinical situation…’ 
 
4.7.3 Teamwork 
A number of intervention group participants expressed positive comments relating to the ability 
to practice teamwork skills including role assignment, interprofessional communication and 
leadership during the simulation.      
‘I found that it was great being able to work with another person in identifying the 
patient that was deteriorating and being able to bounce ideas off each other and talk 
through a situation’ 
When participants were asked in the interviews what they thought were the ‘most useful’ 
aspects of the simulation learning environment, teamwork including clinician communication 
was repeatedly highlighted.  Referring to simulation learning one intervention group participant 
stated: ‘…it’s very useful for teamwork and communication’.  
 
Conversely, whilst teamwork was not frequently discussed in the control group interviews, it 
was highlighted by one participant who felt the standard teaching session:  ‘…made you think 
about how comfortable you were in such situations …as an individual or as part of a team’.  
The lack of reference to teamwork in control group participants interviews is perhaps 
unsurprising given the learning intervention was delivered in one on one setting.   
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4.7.4 Maximising Learning 
A number of intervention group participants commented on the safety of the simulation 
environment for developing their knowledge and skills in relation to the deteriorating child.  
This was largely derived from the belief that they could make mistakes and no harm could 
come to the patient ‘…you could make mistakes … or completely do the wrong thing but a 
patient’s life wasn’t at risk’.   A number of participants also highlighted feelings of anxiety or 
nervousness during the simulated experience.  Words such as ‘intimidating’, ‘anxious’ and 
‘scared’ were used to describe participant feelings during the learning experience.  
‘I find the whole process of simulation somewhat, I guess intimidating and scary’.   
Despite this, the view was expressed that ‘it was better’ to experience these feelings in the 
simulated environment rather than clinical practice. 
‘It’s better being anxious in the simulation session than in real life …it can prepare you 
for the actual situation so when you are in the actual situation you might be able to take 
a deep breath and acknowledge that you do get anxious and take a depth breath and be 
able to face the situation head on’ 
In contrast, the majority of control group participants reported valuing the opportunity to 
refresh their knowledge regarding the deteriorating child.  When asked about the perceived 
benefits of the teaching session, one participant responded ‘…it was a good refresher for my 
practice’ whilst another participant stated ‘I found … the opportunity to revisit the content 
useful’.  These participants also described the standard teaching session as ‘…a bit boring’ with 
one participant saying ‘…you are just reading it rather than using it’.   
 
In summary, four themes emerged from the analysis of participants’ comments regarding the 
two learning experiences: self-awareness, hands-on learning, teamwork and maximising 
learning.  This highlights the general importance that PCCU nurses attach to these issues.  
However as previously discussed there were similarities and differences in participants views 
regarding the themes.  Participants from both groups reported a heightened level of self-
awareness regarding their capabilities and the deteriorating child following the learning 
interventions.  Particularly, intervention group participants attributed this to a hands-on, safe 
learning environment where they could work as a team and mistakes could be made without 
adversely affecting patient outcome.  A different perspective regarding hands-on learning was 
expressed by control group who emphasised the lack of hands on learning in the standard 
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teaching session.  Participants suggested this would lead to poor knowledge retention and 
transference of learning to the clinical setting.  In comparison intervention group participants 
made several comments relating to the transferability of learning outcomes derived from the 
simulated experience to translate to clinical practice.  Taken together, the data from these 
interviews would appear to suggest that a blend of educational approaches including an active 
learning strategy such as simulation can facilitate more effective learning outcomes than a 
knowledge-based strategy alone.    
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Chapter 5:  Discussion 
5.1 Introduction 
Identifying and stabilising a deteriorating child is both a challenging and necessary role of the 
paediatric critical care nurse.  Early identification and prompt management is key if patient 
outcomes are to be improved (Lim, 2009).  With a scarcity of paediatric research, the purpose 
of the Recognising paediatric Deterioration in a Simulated environment (RoDS) study was to 
examine the influence of high fidelity patient simulation (HFPS) on nurses’ knowledge and 
self-efficacy in the context of patient deterioration.  Chapter 5 will discuss the key findings of 
the study, limitations of the research and discuss the potential implications for nursing 
education.   
 
5.2 Knowledge 
The RoDS study found a positive association between HFPS experience and improved patient 
deterioration knowledge.  Simulation participants were found to have significant increases in 
knowledge score following the learning intervention whilst no significant change was noted 
amongst control group nurses.  Furthermore, HFPS was significantly more effective than 
standard instruction at improving nurses’ knowledge scores with 66% of simulation 
participants reporting an increase in knowledge compared to 13% of standard instruction 
participants.  There is considerable support in the literature regarding HFPS and improved 
knowledge outcomes (Kim & Jang, 2011; Schinnick, Woo, & Evangelista, 2012; Tawalbeh & 
Tubaishat, 2014).  Rodgers, Securro and Pauley (2009) examined the cardiopulmonary 
resuscitation knowledge of healthcare professionals and found that HFPS participants had 
greater improvements in knowledge score when compared to the low fidelity simulation group.  
The findings of the RoDS study and existing literature suggest simulation must deliver a high 
degree of realism to generate improved learner outcomes.  The authors of the RoDS study 
suggest a HFPS based on Rehmann, Mitman and Reynolds typology of simulation fidelity is a 
suitable model for paediatric critical care curricula (Beaubien & Baker, 2004).   
 
A significant finding of the RoDS study was the positive relationship between improved 
knowledge acquisition and HFPS.  A nurse’s clinical expertise is a combination of both their 
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practical and theoretical knowledge, and can influence the outcome of a deterioration event 
(Australian Resuscitation Council, 2010; Cooper et al., 2011c).  Contemporary nursing 
research suggests increased knowledge does not necessarily translate to practice or improved 
patient outcomes (Birkhoff & Donner, 2010; Hope, Garside, & Prescott, 2011; Lasater, 2007).  
In paediatric critical care, nurse educators can utilise HFPS as an educational strategy to not 
only encourage knowledge acquisition, but to facilitate the application and development of this 
knowledge in the simulation and reflective debrief.  The results of the RoDS study provide 
evidence that HFPS can be an effective strategy for enhancing nurses’ knowledge regarding 
the deteriorating patient; however the generalisability of these results remain limited and 
require further investigation.   
 
5.3 Self-efficacy  
The RoDS study found the use of HFPS in patient deterioration education to result in a 
significant increase in nurses’ self-efficacy score.  In contrast, this increase in self-efficacy 
score was not found amongst control participants who completed standard instruction.  Of 
particular note, whilst baseline scores were comparable, self-efficacy gain scores were 5.6 units 
higher for HFPS participants compared to control nurses.  Whilst there is a lack of paediatric 
evidence with which to compare the findings of this study, RoDS results are consistent with 
existing adult evidence.  The few studies which examine the relationship between education 
modalities and nurses’ self-efficacy perceptions have found a strong and consistent link 
between improved self-efficacy perceptions and HFPS.  For example Hsu, Hang and Hsieh 
(2014) found that nurses who completed simulation training as opposed to case based training 
demonstrated significant improvements in myocardial infarction self-efficacy scores.  In a 
similar, less controlled study Akhu-Zaheva, Gharaibeh and Alostaz (2013) found 
undergraduate nursing students who trained with HFPS reported higher self-efficacy scores 
regarding basic life support than students who participated in the traditional teaching method.  
However, neither study assessed paediatric cohorts or utilised deterioration self-efficacy as an 
outcome variable.   
 
A key finding of the RoDS study was the strong association between HFPS and improved self-
efficacy outcomes.  These results are not surprising given active learning strategies which 
foster authentic learning environments are associated with improved learner outcomes (Cioffi, 
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2001; Cooper et al., 2011a; DiPiro, 2009; Lupien & George-Gay, 2001).   Furthermore with 
regard to constructs examined on the self-efficacy tool, the greatest gains in self-efficacy score 
were seen in items which related to participants’ confidence to initiate medical intervention.  A 
nurse’s increased confidence to initiate a response could improve patient outcomes (Advanced 
Paediatric Life Support, 2011; Lim, 2009) and warrants further investigation.  Similar 
assertions were proposed by Ford et al. (2010) who found simulation training reduced the 
number of medication errors made by nurses in an adult critical care unit.  Scant studies 
measure the influence of HFPS on patient outcomes however it would not be surprising if 
improved learner outcomes positively influenced patient outcomes.   
 
Whilst small, findings from the RoDS study suggest HFPS better facilitates the development 
of nurses’ self-efficacy perceptions compared to the standard instruction within the measure of 
patient deterioration.  The strong relationship between improved self-efficacy perceptions and 
HFPS experience suggests that from an educator’s perspective it is vital to find ways to 
incorporate HFPS into paediatric critical care nursing curricula.   
 
5.4 Perceptions of the learning experience 
A second pragmatic purpose of the research was to analyse participants’ perceptions of the 
learning experience.   A key theme identified amongst simulation participants was the 
importance of a hands-on learning experience.  It is not surprising that nurses in the simulation 
group valued the opportunity to gain hands-on experience with the deteriorating child.  Existing 
simulation evidence highlights active engagement as a crucial aspect of the HFPS learning 
experience (Alinier et al., 2006; Lasater, 2007; Moule, Wilford, Sales, & Lockyer, 2008).  In 
addition, simulation participants discussed their preference for hands-on learning, their drive 
for concrete experience (Kolb & Kolb, 2005) and the belief that HFPS learning would more 
readily transfer to the clinical setting due to the hands on nature of the learning experience.  In 
contrast, control group participants discussed hands-on learning with a different emphasis, 
suggesting the quality of learning was not as great as it could have been had they had a more 
hands-on approach.  A number of studies suggest HFPS is a more appropriate medium for 
educating critical care nurses (Rauen, 2004; Stefanski & Rossler, 2009).  HFPS develops higher 
function learner outcomes and aids the development of reactive behaviours; these skills play a 
crucial role in the PCCU nurses’ recognition and response to the deteriorating child.  Since this 
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study was developed there has been increasing application of active learning strategies in 
critical care however evaluation of these activities remains sparse in the PCCU setting.      
 
Whilst participants from both the experiment and control group reported an increased sense of 
self-awareness following the learning experiences this theme was more evident in HFPS 
participants’ interviews.  Simulation participants discussed how the HFPS initially highlighted 
gaps in their clinical knowledge and/or skill, which resulted in a decreased confidence to 
recognise and manage the deteriorating child.  A difficult but necessary stage of learning is 
recognising the gap between where your knowledge and abilities are and where they need to 
be.  In psychology and learning theory this is described by the conscious competence model; a 
four stage model which describes the states involved in progressing from unconscious 
incompetence to unconscious competence (Marken et al., 2010).  Interestingly, despite an 
initial decline in confidence, simulation participants discussed valuing this aspect of simulation 
learning as it allowed them to ‘…learn what you don’t know’ and focus on developing these 
identified weaknesses in the HFPS, resulting in increased confidence levels.  In comparison, 
nurses in the control group discussed a perceived increased in self-awareness in the domain of 
knowledge only.  In contrast to simulation participants, nurses in the control group made no 
reference to skills or capabilities self-awareness.  The lack of discussion regarding clinical skill 
self-awareness may be attributed to the lack of practical involvement afforded by standard 
instruction, an issue discussed frequently by control participants.  In nursing an increased 
awareness of one’s knowledge and skill can positively influence a nurse’s commitment to 
professional development and ultimately influence clinical expertise.  Overall these findings 
demonstrate that HFPS can contribute to the development nurses self-awareness regarding the 
deteriorating patient and positively influence confidence levels despite lending itself to the 
identification of knowledge-practice gaps.            
 
Nurses who participated in the RoDS HFPS articulated valuing many of the same aspects of 
HFPS as cited in the literature.  HFPS participants discussed valuing the opportunity to practice 
skills, assessment and patient care without compromising patient safety at the bedside.  Patient 
safety is perhaps the most frequently recognised of the perceived benefits of the simulated 
learning experience (Baillie & Curzio, 2009; Moule et al., 2008; Reilly & Spratt, 2007; D. 
Rodgers, 2007; Ziv et al., 2003).    HFPS allows nurse educators to provide novice nurses with 
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experience with a sick, deteriorating child without compromising quality care or patient safety.  
Simulation based education (SBE) facilitates the integration of technical skill and knowledge 
in a deliberate, objective-focused learning experience.  It can be assumed that the provision of 
a safe learning environment where nurses could gain hands-on experience with the 
deteriorating child contributed to the significantly improved self-efficacy and knowledge 
outcomes seen in experiment participants’ scores compared to the control.                
 
In paediatric critical care patient care is delivered using a team model; as such learning 
interventions that include team learning are more readily welcomed by staff (Day, 2007).  
Findings of the RoDS study demonstrate that HFPS simulation participants valued the 
opportunity to work as a team and observe others.  Research has demonstrated that HFPS can 
enhance teamwork and teamwork skills which can also foster improved patient outcomes 
(Beaubien & Baker, 2004; Cooper et al., 2013; Falcone et al., 2008; Figueroa et al., 2013; van 
Schaik et al., 2011; Wayne et al., 2008).  Nurses working in the PCCU are required to function 
as a member of the nursing and multidisciplinary team.  Teamwork ensures a safe, high quality 
patient care environment.  Several simulation participants perceived the learning gains to be 
greater in the simulation experience when working with another nurse.  One possible 
explanation for this is that nurses were able to work together, observe each other and practice 
teamwork skills such as role assignment and communication.  For less experienced nurses, the 
social learning afforded by HFPS meant less chance of isolation as they were supported in the 
team environment.   Bandura suggests social learning can positively influence an individual’s 
knowledge, skills and behaviour (Bandura, 2001).  While teamwork was not identified overtly 
among the responses of the control group, reference was made to the importance of a team 
environment.  This study highlights the importance PCCU nurses place on learning from each 
other and as a team.  The authors suggest that HFPS is suited to the team environment of PCCU 
and is a valuable addition to paediatric critical care curricula for both nursing and 
multidisciplinary team teaching.   
 
5.5 Factors influencing the results  
The primary goal of deteriorating patient education is to equip nurses with the necessary 
clinical and non-clinical skills to recognise and respond to the deteriorating patient.  In the 
PCCU, HFPS is becoming increasingly used to provide nurses with experience in recognising 
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and managing the deteriorating child.  Despite the growing application of this educational 
strategy in PCCU environments, scant evidence exists which evaluates the efficacy of this 
modality in the context of the deteriorating child.        
 
Within this sample of paediatric critical care nurses, HFPS had a significant and positive effect 
on nurses’ perceived patient deterioration self-efficacy in contrast to standard instruction.  As 
previously discussed, HFPS provides an active learning environment but most importantly for 
the development of self-efficacy expectations, HFPS provides an opportunity for PCCU nurses 
to gain mastery experience with the deteriorating child.  The strongest source of efficacy 
information, mastery experience relates to an individual’s success or failure with a task and 
influences the actions they take when faced with the task again (Bandura, 1997).  Mastery 
experience is not provided for in standard instruction and offers an explanation as to the 
insignificant change noted in control participants’ self-efficacy and knowledge scores and the 
positive outcomes achieved in HFPS participants’ scores.  A nurses’ patient deterioration self-
efficacy or perceived ability to successfully complete related tasks is directly related to their 
clinical performance when responding to the deteriorating child (Bandura, 1977, 2001).  
Current literature suggests that by incorporating strategies that enhance learners’ self-efficacy 
perceptions like HFPS, overall clinical competence and patient safety will be improved (Akhu-
Zaheva et al., 2013; Hsu et al., 2014; Pike & O'Donnell, 2010; van Schaik et al., 2011).  While 
the RoDS study did not investigate these variables, the positive results of this study combined 
with existing literature highlight the need for additional enquiry regarding HFPS indirect effect 
on patient outcomes.   
 
A significant finding of the RoDS study was that participants perceived their technical and non-
technical skills to be positively influenced by the HFPS.  Simulation learning facilitates 
multiple learning strategies including active (hands-on) and observational learning.  Simulation 
participants within this study valued the opportunity to actively engage in the learning 
experience and ‘learn by doing’.  The findings from this study are consistent with existing 
simulation literature (Donoghue et al., 2009).  The ability of HFPS to provide a hands-on 
learning experience is a key aspect of the approach which encourages the development of 
clinical competence (Birkhoff & Donner, 2010).  Traditionally, PCCU nurses have gained 
experience providing complex care to the deteriorating child by learning at the bedside.  Such 
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training methods are no longer necessary when a safer and more appropriate medium may exist 
in HFPS.  The hands-on aspect of HFPS is not accommodated in traditional instructional 
approaches yet it encourages the development of critical technical (assessment, application of 
care and therapies) and non-technical (metacognitive skill development, interpretation and 
synthesis) nursing skills.   
 
Evidence suggests HFPS is a useful strategy for providing vicarious learning opportunities to 
nurses.  Bandura suggests observational learning or peer modelling allows individuals to learn 
from watching others (vicarious experience) and can result in imitation and behaviour 
remodelling (Bandura, 1977).  Findings from this research demonstrate simulation participants 
valued the opportunity to learn by ‘watching others’, with one participant suggesting working 
with a ‘…senior staff member gives you a bit more confidence’ in managing the sick child.  In 
the simulated environment a nurse’s self-efficacy can be built by watching another nurses 
successfully recognise and manage the deteriorating child; the nurse may then go on to model 
or imitate these successful actions.  A nurse’s behaviour towards the deteriorating child can be 
adapted or learnt through vicarious experience which further impacts upon their self-efficacy 
beliefs (Bandura, 1986).  This has implications for nurse educators looking to influence 
behaviours at the bedside.  The RoDS study provides evidence of the positive influence that 
HFPS can have on nurses’ self-efficacy beliefs regarding the deteriorating patient.  The 
vicarious learning accommodated by HFPS may further explain the superior gain in self-
efficacy scores seen in intervention group participants compared to control participants.      
 
The authors of the RoDS study do not suggest the removal of didactic instruction from nursing 
education.  However the findings of the RoDS study combined with current literature 
recommendations suggest that the inclusion of well evaluated, objective focused HFPS 
simulation programs could greatly benefit PCCU nurses and possibly influence patient 
outcomes.  HFPS is a strong platform for educating PCCU nurses to recognise and manage the 
deteriorating patient as it offers clinicians an opportunity to gain experience in the early 
recognition and management of paediatric physiological compromise without compromising 
patient safety.  In this era of outcome focused healthcare the mantra ‘see one, sim one, do one’ 
might seem cavalier but it may well be appropriate.     
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5.6 Limitations of the Study 
The limitations of the RoDS study can be categorised under the subheadings: study design and 
instruments.   
Study design 
 The non-randomisation of study participants due to practicality constraints was a 
limitation.  However both control and intervention groups were of equal size and the 
potential for selection bias was recognised and minimised through a clear description 
of group demographic variables (Harris, et al., 2006).  Additionally bivariate analysis 
suggested both groups’ report similar baseline self-efficacy and knowledge scores prior 
to undertaking the educational intervention 
 The small sample size (n=30) of the RoDS study limits the generalisability of the 
results.  The small group sizes also limited the power of statistical models which 
provide information on predictors.  Despite the small sample size, the quasi-
experimental study design provided an indication of the impact of the educational 
intervention and afforded the comparison of groups through pre-test/post-test analysis  
Risk of bias:  the RoDS standard instruction education experience was delivered by the primary 
researcher.  To reduce the risk of bias it was ensured that study participants and the primary 
researcher had no existing academic relationship before participating in the study   Instruments 
 The RoDS study utilised purpose built instruments in the data collection process: 1) 
Demographic survey; 2) Knowledge multiple choice questionnaire; and 3) Self-efficacy 
questionnaire.  Reliability checks were untaken to establish the reliability of the tools: 
o The Cronbach’s alpha coefficient for the self-efficacy tool was 0.96, 
demonstrating a good internal reliability   
o Expert review: Tools were presented to a panel of clinical experts in the field of 
PCCU.  Reviewers rated the instruments on a scale of one to five (low to high) 
regarding clarity, relevance, feasibility and appropriateness and provided 
feedback in the form of comments.  Panel feedback was considered and 
incorporated into the final instruments 
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5.7 Study Findings and their Implications for Nursing Education  
The findings of the RoDS research questions and supporting evidence support the extrapolation 
a number of conclusions and implications for nursing education:  
 RoDS results suggest HFPS participation results in significant learning gains in the 
domains of self-efficacy and knowledge   
 Within the RoDS study participation in the standard instruction resulted in no 
significant gain in self-efficacy or knowledge   
 In comparison to standard instruction, HFPS resulted in improved learning processes 
in the RoDS study sample 
 RoDS HFPS participants reported valuing the active, hands on, social nature of the 
learning environment   
 RoDS HFPS participants perceived an improvement in their technical and non-
technical skills following the HFPS learning experience.  
 RoDS HFPS participants perceived the learning gains achieved in the simulation to be 
easily transferable to clinical practice  
 
5.8 Conclusion 
The primary aim of the RoDS study was to investigate the effect of HFPS on PCCU nurses’ 
self-efficacy and knowledge for recognising and responding to the deteriorating child.  The 
RoDS study has shown that improved learner outcomes can be achieved in the domains of self-
efficacy and knowledge with HFPS use.  The findings of this study suggest that HFPS is an 
appropriate learning modality for educating nurses in the recognition and management of 
paediatric deterioration in PCCU.  Whilst the RoDS study has contributed to the growing 
evidence base regarding HFPS use in patient deterioration education, additional research needs 
to be undertaken to examine the influence of this learning intervention on clinical and patient 
outcomes in the PCCU.  
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Chapter 6:  Conclusion 
6.1 Introduction 
The Recognising paediatric Deterioration in Simulated environment (RoDS) study examined 
the effect of high fidelity patient simulation (HFPS) on paediatric critical care nurses self-
efficacy and knowledge for recognising and responding to patient deterioration.  A secondary 
aim was to investigate and compare participants’ perceptions of the learning experience.   
Within patient deterioration literature the relationship between improved learner outcomes and 
active learning strategies is well established.  Despite this scant evidence exists evaluating the 
impact of HFPS in the context of the deteriorating child in paediatric nursing cohorts.   Chapter 
six discusses the research questions conclusions, study recommendations and future research 
possibilities given the RoDS findings.   
 
6.2 Research Question Conclusions 
In addressing whether there was a difference in the perceived self-efficacy and knowledge of 
nurses who participated in HFPS compared to standard instruction, the RoDS study found 
enhanced perceptions of self-efficacy were demonstrated among nurses who completed the 
HFPS.  Additionally nurses in the intervention group reported significantly higher self-efficacy 
gain scores on pre-test/post-test comparison when compared to control participants.  
Participants in the simulation group also had greater gains in knowledge score when compared 
to control group participants.  HFPS is a valuable educational tool which can facilitate nurses 
learning and change their practice to positively influence patient safety and outcomes.  Previous 
research suggests simulation based education (SBE) does have a positive impact on clinical 
practice (Cooper et al., 2011a; Ford et al., 2010).  In this sample of nurses the active, authentic 
learning environment afforded by HFPS resulted in greater learning outcomes regarding the 
deteriorating child; with intervention group participants achieving significantly improved 
learner outcomes when compared to control participants.  In relation to clinical practice, the 
short-term gains in knowledge and self-efficacy have the potential to positively influence 
patient care delivery at the bedside, however this should be considered with regards to the size 
and limitations of the RoDS study.      
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When examining nursing perceptions of the learning experiences; HFPS or standard 
instruction, the authors identified four key themes: self-awareness, hands-on learning, 
teamwork and maximising learning.  The RoDS study highlights the value nurses place on 
active learning and specific to this investigation the importance of gaining hands-on practice 
with a deteriorating child.  Strategies need to be introduced to provide PCCU clinicians with 
these opportunities as participants reported increased perceptions of technical and non-
technical skills as a result of the HFPS experience.  Nurses need and want increased 
opportunities to gain experience in managing critically ill patients and SBE affords this 
experience with this study’s findings and existing evidence demonstrating it is an effective 
teaching strategy.     
 
6.3 Recommendations 
In an era of outcome focused healthcare, PCCU nurse educators require access to varied 
support with the advent of HFPS which can be tailored to suit their application, resources and 
learning needs.  HFPS can positively influence paediatric critical care nurses’ learning 
outcomes in the context of the deteriorating patient and has significant advantages when 
compared with standard didactic instruction. Within this study the positive relationship 
demonstrated between HFPS and nurses’ knowledge acquisition and increased perceptions of 
self-efficacy can lend itself to behaviour change at the bedside, which may positively influence 
patient safety and outcomes.  Considering the results of this study and current simulation 
evidence, the inconsistent application of HFPS in PCCU nursing education should be revisited 
and requires further investigation.   
 
6.4 Recommendations for Future Research 
The majority of HFPS research in the context of deterioration or acute scenarios originates 
from undergraduate nursing cohorts.  There is currently minimal evidence exploring the 
relationship between HFPS and learning outcomes in PCCU nursing samples.  Considering the 
unstable nature of critically ill children and their capacity to experience rapid decompensation, 
further investigation into nursing education strategies which yield improved learner outcomes 
would appear necessary.  Given the findings, limitations and implications of the RoDS study, 
recommendations for future research include the following:  
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 A large randomised control trial using repeat measures and a number of HFPS scenarios 
(simulation model).  Future studies may also examine transfer of learning and 
effectiveness of HFPS training on patient outcomes and changed clinical practice e.g. 
the incidence and outcome of failure to rescue events 
 
6.5 Conclusion 
The RoDS study has identified that HFPS appears to be a valuable educational strategy for 
improving learner outcomes in the context of the deteriorating child in paediatric critical care.  
Future research should be undertaken and should take a particular focus on the development of 
a validated simulation model specific to the deteriorating child and establishing best practice 
principles for HFPS delivery.  Whilst the RoDS study has contributed to the growing body of 
evidence supporting HFPS use in the educational preparation of nurses to recognise and 
respond to the deteriorating child, further research is needed to ascertain the effect of this 
education not only on clinical practice but also on patient outcomes.  
 
 
  
 List of References 69 
List of References 
Advanced Paediatric Life Support. (2011). Advanced paediatric life support: The practical 
approach. Australian Edition (5 ed.). Melbourne: Wiley-Blackwell. 
Akhu-Zaheva, L. M., Gharaibeh, M. K., & Alostaz, Z. (2013). Effectiveness of simulation on 
knowledge acquisition, knowledge retention, and self-efficacy of nursing students in 
Jordan. Clinical Simulation, 9(9), e335-e342. doi: 10.1016/j.ecns.2012.05.001 
Alexander, J., Slater, A., & Tregea, S. (2013). Report of the Australian and New Zealand 
Paediatric Intensive Care Registry 2011. Brisbane: Australia and New Zealand 
Intensive Care Society. 
Alexander, J., Tregea, S., & Slater, A. (2012). Report of the Australian and New Zealand 
Paediatric Intensive Care Registry 2010 (pp. 76). Herston: Australian and New Zealand 
Paediatric Intensive Care Registry. 
Aliner, G. (2011). Developing high-fidelity health care simulation scenarios: A guide for 
educators and professionals. Simulation Gaming, 42(1), 9-26. doi: 
10.1177/1046878109355683 
Alinier, G., Hunt, B., Gordon, R., & Harwood, C. (2006). Effectiveness of intermediate-fidelity 
simulation training technology in undergraduate nursing education. Journal of 
Advanced Nursing, 54(3), 350-369. doi: 10.1111/j.1365-2648.2006.03810.x 
Anderson, J., Boyle, K., Murphy, A., Yaeger, K., LeFlore, J., & Halamek, L. (2006). 
Simulating extracorporeal membrane oxygenation emergencies to improve human 
performance. Part I: methodologic and technologic innovations. Simulation in 
Healthcare, 1(4), 220-227. doi: 10.1097/01.SIH.0000243550.24391 
Australian Commission on Safety and Quality in Health Care. (2008). Recognising and 
Responding to Clinical Deterioration: Background Paper (pp. 1-16): Queensland 
Health. 
Australian Commission on Safety and Quality in Health Care. (2010). National Consensus 
Statement: Essential Elements for Recognising and Responding to Clinical 
Deterioration (pp. 1-24). Sydney: ACSQHC. 
Australian Health Workforce Advisory Committee. (2002). The Critical Care Nurse Workforce 
in Australia 2001-2011 (pp. 1-219). Sydney: AHWAC. 
Australian Resuscitation Council. (2010). The Australian Resuscitation Council Guidelines. 
Paediatric Advanced Life Support.  Retrieved 8 April 2012, from 
http://www.resus.org.au/ 
Avard, B., McKay, H., Slater, N., Daveson, K., Lamberth, P., Lafferty, T., . . . Mitchell, I. 
(2008). Compass (pp. 1-62). Australian Capitol Territory: ACT Health. 
Baillie, L., & Curzio, J. (2009). Students’ and facilitators’ perceptions of simulation in practice 
learning. Nurse Education in Practice, 9(5), 297-306. doi: 10.1016/j.nepr.2008.08.007 
Bandura, A. (1977). Social learning theory. Englewood Cliffs, N. J.: Prentice-Hall. 
Bandura, A. (1991). Human agency: The rhetoric and the reality. The American Psychologist, 
46(2), 157-162.  
Bandura, A. (1993). Perceived self-efficacy in cognitive development and functioning. 
Educational Psychologist, 28(2), 117-148.  
Bandura, A. (1995). Exercise of personal and collective efficacy in changing societies. In A. 
Bandura (Ed.), Self-efficacy in changing societies (pp. 1-45). New York, NY 
Cambridge University Press. 
Bandura, A. (1997). Self-efficacy: The exercise of control. New York, W. H.: Freeman and 
Company. 
 70 List of References 
Bandura, A. (2001). Social cognitive theory: An agentic perspective. Annual Reviews 
Psychology, 52, 1-26.  
Bandura, A. (2006). Guide for constructing self-efficacy scales. In F. Pajares & T. Urdan 
(Eds.), Self-efficacy beliefs of adolescents (pp. 307-337). Greenwich, CT: Information 
Age. 
Bandura, A. (Ed.). (1986). Social Cognitive Theory (Vol. 6). Greenwich: JAI Press. 
Beaubien, J., & Baker, D. (2004). The use of simulation for training for teamwork skills in 
healthcare: How low can you go? Quality and Safety in Health Care, 13(Suppl. 1), i51-
i56. doi: 10.1136/qshc.2004.009845 
Birkhoff, S., & Donner, C. (2010). Enhancing pediatric clinical competency with high-fidelity 
simulation. Journal of Continuing Education in Nursing, 41(9), 418-423. doi: 
10.3928/00220124-20100503-03 
Bland, J., & Altman, D. (1997). Statistics notes: Cronbach's alpha. BMJ, 314, 572. doi: 
10.1136/bmj.314.7080.572 
Bligh, D. (1998). What' the use of lectures? (5 ed.). Great Britain: Intellect. 
Bond, W. F., Deitrick, L., Arnold, D. C., Kostenbader, M., Barr, G. C., Kimmel, S. R., & 
Worrilow, C. C. (2004). Using simulation to instruct emergency medicine residents in 
cognitive forcing strategies. Academic Medicine, 79(5), 438-446.  
Boyatzis, R. (1998). Transforming qualitative information: thematic analysis and code 
development: Sage. 
Bradely, P., & Postlewaite, K. (2003). Simulation in clinical learning. Medical Education, 
37(1), 1-5. doi: 10.1046/j.1365-2923.37.s1.1.x/pdf 
Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research 
in Psychology, 3, 77-101.  
Buist, M., Bernard, S., Nguyen, T., Moore, G., & Anderson, J. (2004). Association between 
clinical abnormal observations and subsequent in-hospital mortality: A prospective 
study. Resuscitation, 62(2), 137-141. doi: 10.1016/j.resuscitation.2004.03.005 
Buykx, P., Kinsman, L., Cooper, S., McConnell-Henry, T., Cant, R., Endacott, R., & Scholes, 
J. (2011). FIRST2ACT: Educating nurses to identify patient deterioration - a theory-
based model for best practice simulation education. Nurse Education Today, 31(7), 
687-693. doi: 10.1016/j.nedt.2011.03.006 
Carraccio, C., Wolfsthal, S., Englander, R., Ferentz, K., & Martin, C. (2002). Shifting 
paradigms: from flexner to competencies. Academic Medicine, 77(5), 361-367.  
Cavalerio, A., Guimaraes, H., & Calheiros, F. (2009). Training neonatal skills with simulators. 
Acta Paediatrica, 98, 636-639. doi: 10.1111/j.165-2227.2008.01176x 
Chang, A., & Crowe, L. (2011). Validation of scales measuring self-efficacy and outcome 
expectancy in evidence-based practice. Worldviews on Evidence-Based Nursing, 8(2), 
106-115. doi: 10.1111/j.1741-6787.2011.00215.x. 
Cioffi, J. (2001). A study of the use of past experiences in clinical decision making in 
emergency situations. International Journal of Nursing Studies, 38(5), 591. doi: 
10.1016/S0020-7489(00)00096-1 
Clinical Skills Development Service. (2010). An introduction to simulation education in 
healthcare.  Brisbane: Queensland Health. 
Collins, J. (2006). Education techniques for lifelong learning: writing multiple-choice 
questions for continuing medical education activities and self-assessment modules. 
Radiographics, 26(2), 543-551. doi: 10.1148/rg.262055145 
Cooper, S., Bulle, B., Biro, M., Jones, J., Miles, M., Gilmour, C., . . . Endacott, R. (2011b). 
Managing women with acute physiological deterioration: Student midwives 
performance in a simulated setting. Women and Birth, 25, e27-e36. doi: 
10.1016/j.wombi.2011.08.009 
 List of References 71 
Cooper, S., Buykx, P., McConnell-Henry, T., Kinsman, L., & McDermott, S. (2011c). 
Simulation: can it eliminate failure to rescue? Nurse Times, 107(3), 18-20.  
Cooper, S., Cant, R., Porter, J., Missen, K., Sparkes, L., McConnell-Henry, T., & Endacott, R. 
(2013). Managing patient deterioration: assessing teamwork and individual 
performance. Emergency Medicine Journal : EMJ, 30(5), 377-381. doi: 
10.1136/emermed-2012-201312 
Cooper, S., Kinsman, L., Buykx, P., McConnell-Henry, T., Endacott, R., & Scholes, J. (2010). 
Managing the deteriorating patient in a simulated environment: Nursing student's 
knowledge, skill and situation awareness. Journal of Clinical Nursing, 19, 2309-2318. 
doi: 10.1111/j.1365-2702.2009.03164.x 
Cooper, S., McConnell-Henry, T., Cant, R., Porter, J., Missen, K., Kinsman, L., . . . Scholes, J. 
(2011a). Managing deteriorating patients: registered nurses' performance in a simulated 
setting. The Open Nursing Journal, 5, 120-126. doi: 10.1016/j.nedt.2011.03.006 
Curley, M. (2001). The essence of pediatric critical care nursing. In M. Curley & P. Moloney-
Harmon (Eds.), Critical Care Nursing of Infants and Children (Vol. 2, pp. 3-16). 
Philadelphia: W.B. Saunders Company. 
Day, L. (2007). Simulation and the teaching and learning of practice in critical care units. 
American Journal of Critical Care, 16(5), 504-507.  
Decker, S., Sportsman, S., Puetz, L., & Billings, L. (2008). The evolution of simulation and its 
contribution to competency. Journal of Continuing Education in Nursing, 39(2), 74-80. 
doi: 10.3928/00220124-20080201-06 
Department of Health. (2000). Comprehensive critical care: A review of adult critical care 
services.  London: Department of Health Retrieved from 
http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAn
dGuidance/DH_4006585. 
Dieckmann, P., Gaba, D., & Marcus, R. (2007). Deepening the theoretical foundation of patient 
simulation as social practice. Society for Simulation in Healthcare, 2(3), 183-193. doi: 
10.1097/SIH.0b013e3180f637f5 
DiPiro, J. T. (2009). Why do we still lecture? American Journal of Pharmaceutical Education, 
73(8), 137.  
Donoghue, A. J., Durbin, D., Nadel, F., Stryjewski, G., Kost, S. I., & Nadkarni, V. M. (2009). 
Effect of high-fidelity simulation on pediatric advanced life support training in pediatric 
house staff. Pediatric Emergency Care, 25(3), 139-144. doi: 
10.1097/PEC.0b013e31819a7f90 
Durham, C., & Alden, K. (2008). Enhancing patient safety in nursing education through patient 
simulation. In R. Hughes (Ed.), Patient Safety and Quality: An Evidence-Based 
Handbook for Nurses (Vol. 3, pp. 221-260). Rockville, MD: AHRQ.  
Dykes, P., Carroll, D., McColgan, K., Hurley, A., Lipsitz, S., Colombo, L., . . . Middleton, B. 
(2010). Scales for assessing self-efficacy of nurses and assistants for preventing falls. 
Journal of Advanced Nursing, 67(2), 438-449. doi: 10.1111/j.1365-2648.2010.05501.x 
Edwards, J. A., & Lampert, M. D. (Eds.). (1993). Talking Data: Transcription and coding in 
discourse research: Lawrence Erlbaum Associates. 
Endacott, R., Kidd, T., Chaboyer, W., & Edington, J. (2007). Recognition and communication 
of patient deterioration in a regional hostipal: A muli-methods study. Australian 
Critical Care, 20, 100-105. doi: 10.1016/j.aucc.2007.5.003 
Endacott, R., Scholes, J., Buykx, P., Cooper, S., Kinsman, L., & McConnell-Henry, T. (2010). 
Final-year nursing students' ability to assess, detect and act on clinical cues of 
deterioration in a simulated environment. Journal of Advanced Nursing, 66(12), 2722-
2731. doi: 10.1111/j.1365-2648.2010.05417.x 
 72 List of References 
Endacott, R., Scholes, J., Cooper, S., McConnell-Henry, T., Porter, J., Missen, K., . . . 
Champion, R. (2011). Identifying patient deterioration: Using simulation and reflective 
interviewing to examine decision making skills in a rural hospital. International 
Journal of Nursing Studies, 22. doi: 10.1016./j.ijnurstu.2011.11.018 
Falcone, A., Daugherty, M., Schweer, L., Patterson, M., Brown, R., & Garcia, V. (2008). 
Multidisciplinary pediatric trauma team training using high-fidelity trauma simulation. 
Journal of Pediatric Surgery, 43(6). doi: 10.1016/j.jpedsurg.2008.02.033 
Fanning, R., & Gaba, D. (2007). The role of debriefing in simulation-based learning. 
Simulation in Healthcare, 2(2), 115-125. doi: 10.1097/SIH.0b013e3180315539 
Figueroa, M., Sepanski, R., Goldberg, S., & Shah, S. (2013). Improving teamwork, confidence, 
and collaboration among members of a pediatric cardiovascular intensive care unit 
multidisciplinary team using simulation-based team training. Pediatric Cardiology, 
34(3), 612-619. doi: 10.1007/s00246-012-0506-2 
Foglia, D., & Milonovich, L. (2011). The evolution of pediatric critical care nursing: past, 
present, and future. Critical Care Nursing Clinics of North America, 23(2), 239-253. 
doi: 10.1016/j.ccell.2011.02.003 
Ford, D., Seybert, A., Smithburger, P., Kobulinsky, L., Samosky, J., & Kane-Gill, S. (2010). 
Impact of simulation-based learning on medication error rates in critically ill patients. 
Intensive Care Medicine, 36(9), 1526-1531. doi: 10.1007/s00134-010-1860-2 
Fuhrmann, L., Ostergaard, D., Lippert, A., & Perner, A. (2009). A multi-professional full scale 
simulation course in the recognition and management of deteriorating hospital patients. 
Resuscitation, 80(6), 669-673. doi: doi:10.1016/j.resuscitation.2009.03.013 
Gaba, D. (2004). The future vision of simulation in health care. Quality and safety in 
healthcare, 13(1), 2-10. doi: 10.1136/qshc.2004.009878 
Gordon, C., & Buckley, T. (2009). The effect of high-fidelity simulation training on medical-
surgical graduate nurses' perceived ability to respond to patient clinical emergencies. 
Journal of Continuing Education in Nursing, 40(11), 491-500. doi: 10.3928/00220124-
20091023-06 
Halamek, L., Kaegi, D., Gaba, D., Sowb, Y., Smith, B., Smith, B., & Howard, S. (2000). Time 
for a new paradigm in pediatric medical education: teaching neonatal resuscitation in a 
simulated delivery room environment. Pediatrics, 106(4), E45.  
Hammond, J. (2005). Simulation in critical care and trauma education and training. Current 
Opinion in Critical Care, 10(5), 325-329.  
Harris, A. D., McGregor, J. C., Perencevich, E. N., Furuno, J. P., Zhu, J., Peterson, D. E., & 
Finkelstein, J. (2006). The use and interpretation of quasi-experimental studies in 
medical informatics. The Journal of American Medical Informatics Association, 13(1), 
16-23. doi: 10.1197/jamia.M1749 
Herrington, J., Reeves, T., & Oliver, R. (2010). A guide to authentic e-learning. New York: 
Routledge. 
Hillman, K., Bristow, P., Chey, T., Daffurn, K., Jacques, T., & Norman, S. (2001). Antecedents 
to hospital deaths. Internal Medicine Journal, 31, 343-348. doi: 10.1046/j.1445-
5994.2001.00094.x 
Hope, A., Garside, J., & Prescott, S. (2011). Rethinking theory and practice: Pre-registration 
student nurses experiences of simulation teaching and learning in the acquisition of 
clinical skills in preparation for practice. Nurse Education Today, 31, 711-715. doi: 
10.1016/j.nedt.2010.12.011 
Hsu, L. L., Huang, Y. H., & Hsieh, S. I. (2014). The effects of scenario-based communication 
training on nurses' communication competence and self-efficacy and myocardial 
infarction knowledge. Patient Education and Counseling, 95(3), 356-364. doi: 
10.1016/j.pec.2014.03.010 
 List of References 73 
Issenberg, S., Mcgaghie, W., Petrusa, E., Gordon, D., & Scalese, R. (2005). Features and uses 
of high-fidelity medical simulations that lead to effective learning: a BEME systematic 
review. Medical Teacher, 27(1), 10-28. doi: 10.1080/01421590500046924 
Jones, S. (2009). Exploring the appropriateness of using PowerPoint in nursing education. 
Nursing Times, 105(6), 22-24.  
Kause, J., Smith, G., Prytherch, D., Parr, M., Flabouris, A., & Hillman, K. (2004). A 
comparison of antecedents to cardiac arrests, deaths and emergency intensive care 
admissions in Australia and New Zealand and the United Kingdom - the ACADEMIA 
study. Resuscitation, 62(3), 275-282. doi: 10.1016/j.resuscitation.2004.05.016 
Kim, Y., & Jang, K. (2011). Effect of a simulation-based education on cardio-pulmonary 
emergency care knowledge, clinical performance ability and problem solving process 
in new nurses. Journal of Korean Academy of Nursing, 41(2), 245-255. doi: 
10.4040/jkan.2011.41.2.245 
Kissoon, N., Carcillo, J. A., Espinosa, V., Argent, A., Devictor, D., Madden, M., . . . The Global 
Sepsis Initiative Vanguard Center. (2011). World Federation of Pediatric Intensive Care 
and Critical Care Societies: Global sepsis initiative. Pediatric Critical Care Medicine, 
12(5), 494-503. doi: 10.1097/PCC.0b013e318207096c 
Kneebone, R. (2006). Crossing the line: Simulation and boundary areas. Simulation in 
Healthcare, 1(3), 160-163. doi: 10.1097/01.SIH.0000244454.28295.78 
Kohn, L., Corrigan, J., & Donaldson, M. (2000). To err is human: Building a safer health 
system (Vol. ). Washington, DC: Committee on Quality of Health Care in America, 
Institute of Medicine, National Academy Press. 
Kolb, A., & Kolb, D. (2005). Learning styles and learning spaces: enhancing experiential 
learning in higher education. Academy of Management Learning & Education, 4(2), 
193-212. doi: 10.5465/AMLE.2005.17268566 
Laerdal. (2012). Healthcare education. Patient Simulators.  Retrieved 26 Mar 12, from 
http://www.laerdal.com/au/nav/36/Healthcare-Education 
Lasater. (2007). High-Fidelity simulation and the development of clinical judgment: students' 
experiences. Journal of Nursing Education, 46(6), 269-276.  
Lauder, W., Holland, K., Roxburgh, M., Topping, K., Watson, R., Johnson, M., . . . Behr, A. 
(2008). Measuring competence, self-reported competence and self-efficacy in pre-
registration students. Nursing Standard, 22(20), 35-43.  
Lewis, R. (2011). Learning the 'SMART' way. Results from a pilot study evaluating an 
interprofessional acute care study day. Nurse Education Today, 31, 88-93. doi: 
10.1016/j.nedt.2010.04001 
Liaw, S., Chan, S., Scherpbier, A., Rethans, J., & Pua, G. (2011a). Recognizing, responding to 
and reporting patient deterioration: Transferring simulation learning to patient care 
settings. Resuscitation, 24, 24. doi: 10.1016/j.resuscitation.2011.08.021 
Liaw, S., Rethans, J., Scherpbier, A., & Piyanee, K. (2011b). Rescuing A Patient In 
Deteriorating Situations (RAPIDS): A simulation-based educational program on 
recognizing, responding and reporting of physiological signs of deterioration. 
Resuscitation, 82(9), 1224-1230. doi: 10.1016/j.resuscitation.2011.04.014 
Liaw, S., Scherpbier, A., Klainin-Yobas, P., & Rethans, J. (2011c). Rescuing a patient in 
deteriorating situations (RAPIDS): An evaluation tool for assessing simulation 
performance on clinical deterioration. Resuscitation, 82(11), 1434-1439. doi: 
10.1016/j.resuscitation.2011.06.008 
Lim, P. (2009). Recognition and management of the deteriorating patient: discussion paper (pp. 
1-79): Patient Safety Centre, Queensland Health. 
Lombardi, M. M. (2007). Authentic learning for the 21st century: An overview. In D. G. 
Oblinger (Ed.), EDUCAUSE Learning Initiative (pp. 1-12): EDUCAUSE  
 74 List of References 
Luettel, D., Beaumont, K., & Healey, F. (2007). Recognising and responding appropriately to 
early signs of deterioration in hospitalised patients.  London: National Patient Safety 
Agency. 
Lupien, A., & George-Gay, B. (2001). High-fidelity patient simulation. In A. Lowenstein & 
M. Bradshaw (Eds.), Fuszard’s Innovative Teaching Strategies in Nursing (Vol. 3, pp. 
34-148). Gaithersburg: Aspen Publishers. 
Marken, P., Pharm, D., & Zimmerman, C. (2010). Human simulators and standardized patients 
to teach difficult conversations to interprofessional health care teams. American 
Journal of Pharmaceutical Education, 74(7), 120-137.  
Mecham, N. (2006). Early recognition and treatment of shock in the pediatric patient. Journal 
of Trauma Nursing, 13(1), 17-21.  
Merriam, S., Caffarella, R., & Baumgartner, L. (2007). Learning in adulthood. San Francisco, 
CA: Jossey-Bass. 
METI Learning. (2010). Human patient simulator. Products.  Retrieved 26 Mar 12, from 
http://meti.com/products_ps_hps.htm 
Monaghan, A. (2005). Detecting and managing deterioration in children. Paediatric Nursing, 
17(1), 32-35.  
Moule, P. (2011). Simulation in nurse education: Past, present and future. Nurse Education 
Today, 31(7), 645-646. doi: 10.1016/j.nedt.2011.04.005 
Moule, P., Wilford, A., Sales, R., & Lockyer, L. (2008). Student experiences and mentor views 
of the use of simulation for learning. Nurse Education Today, 28, 790-797. doi: 
10.1016/j.nedt.2008.03.007 
Murray, W. B., & Schneider, A. J. (1997). Using simulators for education and training in 
anesthesiology ASA, 2013(10). 
http://anestit.unipa.it/mirror/asa2/newsletters/1997/10_97/Simulators_1097.html 
National Institute for Health and Clinical Excellence. (2007). Acutely Ill Patients in Hospital: 
Recognition of and response to acute illness in adults in hospital NICE clinical 
guideline 50 (pp. 1-107). London: NICE. 
Nishisaki, A., Keren, R., & Nadkarni, V. (2007). Does simulation improve patient safety? Self-
efficacy, competence, operational performance, and patient safety. Anesthesiology 
Clinics, 25(2), 225-236.  
Phrampus, P. (2010). Simulation best practices: Must haves for successful simulation in 
prehospital care [Editorial]. Journal of Emergency Medical Services, 1.  
Pike, T., & O'Donnell, V. (2010). The impact of clinical simulation on learner self-efficacy in 
pre-registration nursing education. Nurse Education Today, 30(5), 405-410. doi: 
10.1016/j.nedt.2009.09.013 
Prince, M. (2004). Does active learning work? A review of the research. Journal of 
Engineering Education, 93(3), 223-231.  
Queensland Health Patient Safety and Quality Improvement Service. (2010). Patient safety and 
quality matters. Queensland Health Patient Safety and Quality Improvement Service, 
1(1), 1-10.  
Rauen, C. (2004). Simulation as a teaching stratergy for nursing education and orientation in 
cardiac surgery. Critical Care Nurse, 24(3), 46-51.  
Rehmann, A. J., Mitman, R. D., & Reynolds, M. C. (1995). A handbook of flight simulation 
fidelity requirements for human factors research (DOT/FAA/CT-TN95/46U.S.). 
Wright-Patterson, OH: Crew System Ergonomics Information Analysis Center  
Reilly, A., & Spratt, C. (2007). The perceptions of undergraduate student nurses of high-fidelity 
simulation-based learning: A case report from the University of Tasmania. Nurse 
Education Today, 27, 542-550. doi: 10.1016/j.nedt.2006.08.015 
 List of References 75 
Reis, A., Nadkarni, V., Perondi, M., Grisi, S., & Berg, R. (2002). A prospective investigation 
into the epidemiology of in-hospital pediatric cardiopulmonary resuscitation using the 
international Utstein reporting style. Pediatrics, 109(2), 200-209.  
Rodgers, D. (2007). High-fidelity patient simulation: A descriptive white paper report (pp. 1-
140). Charleston, WV: Healthcare Simulation Stratergies. 
Rodgers, D. L., Securro, S. J., & Pauley, R. D. (2009). The effect of high fidelity simulation 
on educational outcomes in an advanced cardiovascular life support course. Simulation 
in Healthcare, 4(4), 200-206. doi: 10.1097/SIH.0b013e3181b1b877 
Roshan, R., & Saeed, T. (2011). Knowledge and practice gaps among pediatric nurses at a 
tertiary care hospital Karachi Pakistan. ISRN Pediatrics, 2011, 1-8. doi: 
10.5402/2011/460818 
Ruggenberg, S. (2008). The effect of simulated clinical experience on knowledge, near transfer, 
and far transfer in nursing education. (Doctor of Education), University of San 
Francisco, California. Retrieved from 
http://search.proquest.com.ezp01.library.qut.edu.au/docview/304825154/fulltextPDF?
accountid=13380  (3305962) 
Rutherford-Hemming, T. (2012). Simulation methodology in nursing education and adult 
learning theory. Adult Learning, 23(3), 129-137. doi: 10.1177/1045159512452848 
Scherer, Y., Bruce, S., Graves, B., & Erdley, W. (2003). Acute care nurse practitioner 
education: enhancing performance through the use of clinical simulation. AACN 
Clinical Issues, 14(3), 331-341.  
Scherer, Y. K., Bruce, S. A., & Runkawatt, V. (2007). A comparison of clinical simulation and 
case study presentation on nurse practitioner students' knowledge and confidence in 
managing a cardiac event. International Journal of Nursing Education Scholarship, 
4(1), Article 22. doi: 10.2202/1548-923X.1502 
Schinnick, M. A., Woo, M., & Evangelista, L. S. (2012). Predictors of knowledge gains using 
simulation in the education of prelicensure nursing students. Journal of Professional 
Nursing, 28(1), 41-47. doi: 10.1016/j.profnurs.2011.06.006 
Schmid, A., Hoffman, L., Happ, M., Wolf, G., & DeVita, M. (2007). Failure to rescue: a 
literature review. Journal of Nursing Administration, 37(4), 188-198. doi: 
10.1097/01.NNA.0000266838.23814.65 
Schneider, Z., Elliott, D., LoBiondo-Wood, G., & Haber, J. (2003). Nursing Research: 
Methods, Critical Appraisal and Utilisation (2 ed.). Sydney: Mosby. 
Schwarzer, R., & Luszczynska, A. (2007). Self-efficacy. In M. Gerrard & K. McCaul (Eds.), 
Health behaviour constructs: Theory, measurement and research (pp. 1-33): National 
Cancer Institute  
Shannon, S., Long-Sutehall, T., & Coombs, M. (2011). Conversations in end-of-life care: 
communication tools for critical care practitioners. Nursing Critical Care, 16(3), 124-
130. doi: 10.1111/j.1478-5153.2011.00456.x 
Steadman, R. H., Coates, W. C., Huang, Y. M., Matevosian, R., Larmon, B. R., McCullough, 
L., & Ariel, D. (2006). Simulation-based training is superior to problem-based learning 
for the acquisition of critical assessment and management skills. Critical Care 
Medicine, 34(1), 151-157. doi: 10.1097/01.CCM.0000190619.42013.94 
Stefanski, R., & Rossler, K. (2009). Preparing the novice critical care nurse: a community-wide 
collaboration using the benefits of simulation. Journal of Continuing Education in 
Nursing, 40(10), 443-451. doi: 10.3928/00220124-20090923-03 
Stewart, M., Kennedy, N., & Cuene-Grandidier, H. (2010). Undergraduate interprofessional 
education using high-fidelity paediatric simulation. Clinical Teaching, 7(2), 90-96. doi: 
10.1111/j.1743-498X.2010.00351.x 
 76 List of References 
Straka, K., Burkett, M., Capan, M., & Eswein, J. (2012). The impact of education and 
simulation on pediatric novice nurses’ response and recognition to deteriorating. 
Journal for Nurses in Staff Development, 28(6), E5-E8. doi: 
10.1097/NND.0b013e3182732db5 
Tait, D. (2010). Nursing recognition and response to signs of clinical deterioration. Nursing 
Management, 17(6), 31-35. doi: 10.7748/nm2010.10.17.6.31.c8007 
Tanner, C. (2006). Thinking like a nurse: A research based model of clinical judgment in 
nursing. Journal of Nursing Education, 45(6), 204-211.  
Tarrant, M., & Ware, J. (2008). Impact of item-writing flaws in multiple-choice questions on 
student achievement in high-stake nursing assessments. Medical Education, 42(2), 198-
206. doi: 10.1111/j.1365-2923.2007.02957.x 
Tawalbeh, L. I., & Tubaishat, A. (2014). Effect of simulation on knowledge of advanced 
cardiac life support, knowledge retention, and confidence of nursing students in Jordan. 
Journal of Nursing Education, 53(1), 38-44.  
The Patient Safety and Quality Improvement Service. (2010). Recognition and Management 
of the Deteriorating Patient; Core Stratergy Options Paper (pp. 1-31): Queensland 
Health  
Tibballs, J., Kinney, S., Duke, T., Oakley, E., & Hennessy, M. (2005). Reduction of paediatric 
in-patient cardiac arrest and death with a medical emergency team: preliminary results. 
Disease in Childhood, 90(11), 1148-1152. doi: 10.1136/adc.2004.069401 
van der Bijl, J., & Shortridge-Baggett, L. (2001). The theory and measurement of the self-
efficacy construct. Scholarly Inquiry for Nursing Practice, 15(3), 189-201, 203-207.  
van Schaik, S. M., Plant, J., Diane, S., Tsang, L., & O'Sullivan, P. (2011). Interprofessional 
team training in paediatric resuscitation: A low cost insitu simulation program that 
enhances self-efficacy among participants. Clinical Pediatrics, 50(9), 807-815. doi: 
10.1177/0009922811405518 
Wayne, D., Didwania, A., Feinglass, J., Fudala, M., Barsuk, J., & McGaghie, W. (2008). 
Simulation-based education improves quality of care during cardiac arrest team 
responses at an academic teaching hospital : A case-control study. American College of 
Chest Physicians, 133, 56-61. doi: 10.1378/chest.07-0131 
Williams, D. (2010). Outcome expectancy and self-efficacy: Theoretical implications of an 
unresolved contradiction. Personality and Social Psychology Review, 14(4), 417-425. 
doi: 10.1177/1088868310368802 
Williams, G., & Chong, N. (2010). Managing deterioration through high fidelity simulation. 
Australian Nursing Journal, 18(5), 31-33.  
Wong, E., Chan, S., & Chair, S. (2010). Effectiveness of an educational intervention on levels 
of pain, anxiety and self-efficacy for patients with musculoskeletal trauma. Journal of 
Advanced Nursing, 66(5), 1120-1131. doi: 10.1111/j.1365-2648.2010.05273.x 
Yager, P., Lok, J., & Klig, J. (2011). Advances in simulation for pediatric critical care and 
emergency medicine. Current Opinion Pediatrics, 23(3), 293-297. doi: 
10.1097/MOP.0b013e3283464aaf 
Youngblood, A., Zinkan, J., Tofil, N., & White, M. (2012). Multidisciplinary simulation in 
pediatric critical care: the death of a child. Critical Care Nurse, 32(3), 55-61. doi: 
10.4037/ccn2012499 
Zigmont, J., Kappus, L., & Sudikoff, S. (2011). Theoretical foundations of learning through 
simulation. Seminars in Perinatology, 35(2), 47-51. doi: 
10.1053/j.semperi.2011.01.002 
Ziv, A., Wolpe, P. R., Small, S. D., & Glick, S. (2003). Simulation-based medical education: 
An ethical imperative. Academic Medicine, 78(8), 783-788.   
 Appendices 77 
Appendices 
Appendix A 
Contributing Factors to Failure to Rescue 
Contributing Factors to Failure to Rescue 
Communication factors Poor documentation. 
Difficulty or inexperience with communication 
Poor knowledge of communication techniques 
Working conditions / 
environmental factors 
Lack of quality clinical leadership 
Lack of resource support personnel 
Unsafe/inadequate staffing levels 
Task factors Vital signs seen as labour intensive or low priority 
Education and training factors Lacking experience 
Difficulty completing structured assessment 
Difficulty interpreting observations 
Knowledge and skill deficit 
Lack of training and education 
Patient factors Language barriers  
Patient refusals 
Team and social factors Lack of teamwork 
Frequent use of agency staff  
Poor staff rapport 
Organisational factors Lack of escalation guidelines 
Information illiteracy 
Equipment and resources factors Lack of equipment 
Inadequate equipment for a task  
Poorly functioning equipment 
Individual factors Staff feelings, mood and influence. 
 
Adapted from Luettel, Beaumont and Healey (2007) 
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Appendix B 
RoDS study recruitment email 
Email Title:   Participate in a research study looking at recognising and responding to patient deterioration in the 
PICU/HDU  
 
Dear colleagues 
 
I am conducting a masters study investigating the effect of high fidelity simulation on paediatric critical care 
nurses’ self-efficacy for recognising and responding to patient deterioration.  Entitled the RODS study I am 
hoping this study will yield important information regarding what ways nurses’ best learn to recognise and 
respond to paediatric deterioration in critical care.     
 
The RoDS study will be conducted in early 2013 and I am looking to enlist approximately 40nurses to participate 
in either a power point presentation or simulation session and complete a pre and post intervention 
questionnaire.  There will also be the opportunity to participate in a semi-structured interview lasting 30mins to 
evaluate the educational interventions.      
 
I have attached the participant information sheet for further details on the study and will be asking people to 
participate on a daily basis over the data collection period.  I appreciate your consideration and/or participation 
in this study, please do not hesitate to contact me with questions or concerns.   
 
Please note that this study has been approved by the Royal Children’s Hospital HREC (approval number 
HREC/13/QRCH24) and the QUT Human Research Ethics Committee (HREC) (approval number 1300000297). 
 
Many thanks for your consideration of this request. 
 
 
Jessica O’Leary 
Registered Nurse PICU 
Masters Student  
School of Nursing   
Queensland University of Technology 
Phone:  (w) 36467957  
  (m) 0422103809  
Email:  j.schults@student.qut.edu.au 
  Jessica_Oleary@health.qld.gov.au 
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Appendix C 
Demographic Survey 
RoDS Demographic Survey 
Instructions: The following questions relate to you and your nursing experience.  The high fidelity 
simulation questions relate to the mannequin utilised in the PICU/HDU simulation bay and other 
such experiences.  Please circle the response that best indicates your situation.  
1. Gender 
 
 Male 
 Female 
2. Age 
 
 20-29 yrs 
 30-39 yrs 
 40-49 yrs 
 50-59 yrs 
 60 yrs +  
 
3. Nursing Role 
 
 Graduate RN 
 RN 
 CN/ CPF ⁯  
 CNC/ Nurse Educator 
 NUM 
 Other _____________ 
 
4. Years of experience as a registered 
nurse 
 
 0-5yrs 
 6-10yrs 
 11-15yrs 
 15-20yrs 
 >20yrs 
5. Area of critical care you work in 
 
 PICU 
 HDU 
 Both PICU & HDU 
6. Years of experience in PICU 
 
 N/A (HDU staff member) 
 0-5yrs 
 6-10yrs 
 11-15yrs 
 >16yrs 
 
7. Years of experience in HDU 
 
 N/A (PICU staff member) 
 0-5yrs 
 6-10yrs 
 11-15yrs 
 >16yrs 
8. Highest educational attainment 
 
 Diploma of Nursing 
 Bachelor of Nursing 
 Grad Cert/Diploma      
 Masters 
 PhD 
 Other _____________ 
 
9. I have had previous high fidelity 
simulation experience  
 
 Yes 
 No 
 
10. I have experienced high fidelity 
simulations on more than five 
occasions 
 
 Yes 
 No 
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Appendix D 
Knowledge Questionnaire 
RoDS Knowledge Questionnaire  
Instructions: Please read the following questions carefully and circle the answer you think is 
correct. 
1. A child may have respiratory inadequacy without increased work of breathing.   
This is likely in all of the following clinical presentations EXCEPT.   
 
A. raised intracranial pressure  
B. encephalopathy 
C. poisoning      
D. septic shock  
 
2. Which of the following assessment data best illustrates a poorly perfused infant?  
 
A. A reduction in serum lactate and increasingly acidic pH 
B. Altered level of consciousness, oliguria, central venous pressure <8 
C. Capillary refill <2sec, mean art pressure >60, low white cell count 
D. Fatigue, anxiety, tachycardia   
 
3. Skin pallor is a significant clinical finding in a hypoxic infant.  Skin pallor is the result 
of  
 
A. vasoconstriction produced by catecholamine release 
B. vasoconstriction produced by ADH release 
C. vasodilation produced by increasing metabolic rate 
D. vasodilation induced by the central nervous system  
 
4. A 9yo patient with an admission diagnosis of DKA becomes unconscious.  An arterial 
blood gas is obtained, the results are as follows.  
 
pH 7.21 CO2 39 PO2 98 HCO3 16 Na 137 K 4.1 
 
This result suggests the patient is in: 
 
A. Respiratory acidosis 
B. Metabolic acidosis 
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C. Respiratory alkalosis 
D. Metabolic alkalosis  
  
5. A 1yo child is admitted with general malaise and fever.  The child is 10kg, NKA and on 
q6hrly paracetamol.  The differential diagnosis is viral URTI.  During your next set of 
observations you notice the child is drooling, has a quiet stridor and increased work 
of breathing. Observations show oxygen saturations of 90%, RR 56 and cool 
peripheries.  Prioritising your care, what would be your next actions?  
 
A. Position, suction and apply supplemental oxygen  
B. A + Inform doctor and consider/set up non-invasive ventilatory support 
C. A + Inform doctor and set up for intubation in case of further deterioration  
D. Call for help, Inform doctor, set up for emergency intubation and administer 
antibiotics 
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Appendix E 
Knowledge Tool Panel Feedback 
E.  
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Appendix F 
Self-efficacy Survey 
RoDS Self-Efficacy Questionnaire  
Instructions: Listed on the following pages are 14 statements related to knowledge, skill and 
circumstances which may commonly occur in paediatric critical care.  Please respond to the items 
thoughtfully, rating your confidence to manage these situations effectively. 
Rate your degree of confidence by recording a number from 0 to 10 using the scale below 
 
0 1 2 3 4 5 6 7 8 9 10 
No confidence Moderate  
Confidence 
 
Extreme  
Confidence 
   
1. Perform a primary survey 0 1 2 3 4 5 6 7 8 9 10 
2. Perform a primary and secondary 
assessment 
0 1 2 3 4 5 6 7 8 9 10 
3. Perform a primary survey in an emergent 
situation 
0 1 2 3 4 5 6 7 8 9 10 
4. Recognise when vital signs are within 
accepted  parameters for a child’s age 
0 1 2 3 4 5 6 7 8 9 10 
5. Recognise trends in children’s vital signs 0 1 2 3 4 5 6 7 8 9 10 
6. Recognise abnormal vital signs/early 
warning signs of deterioration 
0 1 2 3 4 5 6 7 8 9 10 
7. Recognise late signs of deterioration (pre-
arrest indicators) 
0 1 2 3 4 5 6 7 8 9 10 
8.  Communicate assessment findings to the 
nursing team 
0 1 2 3 4 5 6 7 8 9 10 
9. Communicate assessment findings to 
medical staff 
0 1 2 3 4 5 6 7 8 9 10 
10. Communicate the urgency of a situation to 
the medical and nursing team 
0 1 2 3 4 5 6 7 8 9 10 
11. Manage a child in the early stages of 
deterioration individually  
0 1 2 3 4 5 6 7 8 9 10 
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12. Manage a child in the late stage of 
deterioration individually 
0 1 2 3 4 5 6 7 8 9 10 
13. Function as an individual in a medical 
emergency 
0 1 2 3 4 5 6 7 8 9 10 
14. Function as a team member in a medical 
emergency 
0 1 2 3 4 5 6 7 8 9 10 
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Appendix G 
Self-Efficacy Tool Panel Feedback 
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Appendix H 
PowerPoint Presentation 
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Appendix I 
Simulation Scenario Permission 
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Appendix J 
RoDS HFPS Learning Objectives 
 
RoDS HFPS Scenario Learning Objectives 
Theory 
1 Recognition of the early warning signs of deterioration 
2 Structured approach to the management of a critically ill infant 
3 Recognition of septic shock 
4 Recognition of late signs of patient deterioration 
5 Emergency management of patient deterioration 
Procedures 
1 Structured Assessment 
2 Call for help 
3 Medical Interventions – airway support, fluid bolus, venous blood gas 
Teamwork/Leadership 
1 Role delineation if more than one RN 
2 Notifying appropriate senior staff and requesting help 
3 Use of communication techniques - SBAR 
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Appendix K 
RoDS HFPS Scenario 
 
 
  
 98 Appendices 
 
 
 
 Appendices 99 
Appendix L 
RoDS Debriefing Structure 
 
Adapted from the Clinical Skills Development Service (2010) 
 
Phase 1 
(SET) 
Ventilation/Diffusion 
Questions:  
How did that feel? 
All responses allowed to flow (within reason) 
Phase 2 
(BODY) 
Discussion (explanation) 
Questions:  
What went well and why? 
What was difficult and why? 
What would you do differently? 
Ask participants to recall simulation events and move into analysis of these 
events. 
Consider points raised and allow time to plan strategies to deal with issues 
raised. 
Phase 3 
(Closure) 
Summary (future implications) 
Questions: 
Will this affect your practice from now on, why or why not? 
Ask participants to reflect on the learning points raised from the simulation 
and debrief 
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Appendix M 
Standard Instruction and HFPS Panel Feedback
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Appendix N 
RoDS Interview Protocol 
 
Simulation Learning 
Questions 
1 ‘Please tell me what you thought, in general, about the simulation experience 
you participated in.’ 
2 ‘What were the key things that you learned from participating in the Recognising 
and Responding to Patient Deterioration simulation activity?’ 
3 ‘How do you feel the simulation experience affected your confidence regarding 
the deteriorating child?’ 
4 ‘How do you feel the simulation experience affected your knowledge regarding 
the deteriorating child?’ 
5 What did you find most useful in terms of helping you learn about recognising 
patient deterioration and responding appropriately?’ 
6 ‘What was least useful in terms of helping you learn about recognising patient 
deterioration and responding appropriately?’  
7 ‘Overall what is your view regarding simulation as a strategy for nurses to learn 
about recognising and responding to paediatric deterioration in PCC?’   
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Appendix O 
Children’s Health Services Queensland Ethics Approval 
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Appendix P 
Queensland University of Technology Ethics Approval 
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Appendix Q 
Participant Information (Intervention and Questionnaire)
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Appendix R 
Participant Information and Consent (Interview) 
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